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'Datasoft'"  introduces  4  new 
graphic  programs  to  bring  out 
the  artist  in  you.  Because  we 
tteiieve  computers  should 
exhibit,  not  inhibit  your  creativ;^ 
ity,  we've  created  Micro-Painter, 
Graphics  Generator,™  Graphic- 
Master™  and  Color  Print.™ 

For  openers,  Micro-Painter     , 
will  transform  your  computer 
screen  into  a  canvas  for  your 
creativity.  Whether  the  image 
is  one  you've  imagined orone 
of  8  we  supply,  you  have  the 
artistic  freedom  to  change 
line,  color  and  composition. 
By  using  a  joystick  and  spe-^ 
cial  zoom  feature,  choose 
from  a  palette  of  color 
and  patterns  and  apply  any 
of  16  vibrant  colors  in  8 
luminosities  to  even  the 
smallest  area.  And  once 
you  thinit  you've  reached 
the  limit  of  creative  possibilities. 


think  again.  Micro-] 
Painter  can  be  used  I 
as  a  business  tooE 
as  well.  It  can  gen- 
erate bar  charts, 
graphs,  illustrations! 
and  other  visual 
aids.  And  best  of  all 
it  works  with  Atari*^ 
and  Apple  I  i«  (48  K)  for 
$34.95. 

But  Micro-Painter  Is 
just  the  beginning. 
There's  more  potential 
when  you  add  the 
Graphics  Generator  to 
your  graphic  tool  box. 
It  lets  you  become  your 
own  typesetter  by  offer- 
ing a  variety  of  type  from 
Serif  to  Sans  Serif,  Old 
English  and  Roman .  You 
can  change  keyboard 
character  sets  into  graphic 
symbols  or  create  original 


character  sets 
with  fonts  of  your 
own  design.  It  even 
allows  you  to  de- 
velop spaceships  or 
exotic  aliens. 
And  when  you're 
ready  to  come  back 
down  to  earth,  this 
program  can  label 
charts,  graphs  and 
schematicsJhe  Graph- 
ics Generator  is  used 
with  Atari  (32K)  for 
$24.95. 

With  Graphic  Master 
you'll  master  more  of 
the  visual  arts.  You  can 
apply  special  effects  such 
as  rotating  or  skewing 
images,  it  employs  windows 
of  color  that  work  like  a  paint 
brush.  Choose  between  8  dif- 
ferently sized  brushes  to 
underlay  or  overlay  color  or 


combine  images  on  screen  to  be 
saved  on  the  diskette  and  used 
with  other  programs  later.  Graph- 
ic Master  is  compatible  with 
Atari  (48K)  and  retails  for  S39.95. 

And  rounding  out  Datasoft's 
graphic  design  program  is 
Color  Print.  Original  composi- 
tions will  emerge  in  B&W,  2, 
3  or  4-color  high  resolution 
tones  from  an  Epson*  MX-80, 
as  if  rolling  hot  off  the  press. 
Color  Print  is  applicable 
to  the  Atari  (40K)  and 
sells  for  $39.95. 

So  for  the  full  picture, 
contact  Datasoft  or  your 
nearest  software  dealer. 
And  explore  your  full  poten- 
tial through  the  aesthetic 
software  from  Datasoft  Inc. 

%=^  COMMIES  SOnWAOE 
19519  Business  Center  Drive 
Northridge,  CA  81324  .  (213)  701-5161 
i£l982Data9oninc. 


IF  YOU'RE  WAITING  FOR  THE 

PRICE  OF  WORD  PROCESSORS 

TO  FALL  WITHIN  REASON 


Everyone  expected  it  would  happen 
sooner  or  later. .  .wftti  .,    ,■!■,.!' 
it  already  fias!  Now  all  the  marvelous 
benefits  of  expensive  and  advanced 
word  processing  systems  are  available 
on  Commodore  computers,  America's 
largest  selling  computer  line.  WordPro 
PLUS,  when  combined  with  the  new  80 
column  CBIVI  8032,  creates  a  word  pro- 
cessing system  comparable  to  virtually 
any  other  (op  quality  word  processor 
available— but  at  savings  of  thousands 
of  dollars! 

TM  WordPro  is  a  Registered  Trademark  of  Professional  Software.  Inc.  WordPro  was  written  by  Sieve  Punter 
All  specifications  subject  to  ctiange  without  notice- 


New,  low  cost  computer  technology  is 
now  available  at  a  fraction  of  what  you 
would  expect  to  pay.  This  technology 
allowed  Commodore  to  introduce  the 
new  and  revolutionary  CBM  3032 
Computer. 

WordPro  PLUS  turns  this  new  CBfvl 
8032  Computer  into  a  sophisticated, 
time  saving  word  processing  tool.  With 
WordPro  PLUS,  documents  are  dis- 
played on  the  computer's  screen.  Edit- 
ing and  last  minute  revisions  are  simple 
and  easy.  No  more  lengthy  re-typing 
sessions.  Letters  and  documents  are 
easily  re-called  from  memory  storage 
for  editing  or  printing  with  final  drafts 
printed  perfectly  at  over  five  hundred 
words  per  minute! 


Our  nationwide  team  of  professional 
dealers  will  show  you  how  your  office 
will  benefit  by  using  WordPro  PLUS.  At 
a  price  far  less  than  you  realize. 


Invest  in  your  office's  future. . . 
Invest  in  WordPro  PLUS- -- 
Call  us  today  for  tfie  name  of  tfie 
WordPro  PLUS  dealer  nearest  you. 

Professional  Software  Inc. 

51  Fremont  Street 
Needham,  MA  021 94 
(617)444-5224 
TELEX:  95  1579 
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For  the  Commodore  8000 


Now  there  is  an  interactive 
Genera!  Accounting  System 
designed  especially  for  the 
first  time  user.  The  user  is  led 
through  each  function  by 
highlighted  prompts  explain- 


ing the  required  input  at  each 
point.  And  all  input  requests 
are  prompted  with  complete 
verification.  Plus,  a  step-by- 
step  instruction  manual 
guides  the  user  through  the 


General  Ledger 

Cash  Disbursements  and 
Cash  Receipts  Journal  as  well 
as  a  General  Journal.  Main- 
tains account  balances  for 
Present  Month,  Quarter  to 
Date  and  Year  to  Date. 
Accepts  postings  from 


program.  The  user  prompts 
and  the  detailed  manual 
make  it  virtually  impossible 
for  the  first  time  user  to  get 
lost  or  to  accidentally  crash. 


Accounts  Receivable, 
Accounts  Payable,  Payroll 
and  other  programs.  Also 
provides  user  customized 
financial  statements.  Op  to 
1000  accounts  and  up  to 
99  departments. 
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Series  Computer  System 


See  your  nearest 
Commodore  dealer  for 
a  demonstration. 


Accounts  Receivable 

Invoices  and  Monthly  State- 
ments as  well  as  Credit  and 
Debit  Memos.  Accomodates 
full  or  partial  payments.  CJser 
sets  finance  charge  rate  and 
period.  Gser  also  sets  invoice 
aging  reports  and  aging 
breaks.  Invoices  may  be  dis- 
tributed among  nine  different 
General  Ledger  accounts  with 


automatic  updating  to  the 
General  Ledger.  During 
invoice  data  entry  the  invoice 
is  displayed  on  the  screen 
and  typed  exactly  as  if  in  a 
typewriter.  File  capacity 
allows  1800  customers  and 
invoices.  Five  hundred 
customers  allows  room  for 
1300  invoices. 


Accounts  Payable 

Accounts  Payable  checks 
with  full  voucher  detail. 
Detailed  check  register.  Auto- 
matic application  of  Credit 
Memos.  Gser  sets  invoice 
aging  reports  and  aging 
breaks.  Invoices  may  be  dis- 


Payroll 

Payroll  checks  with  full 
deductions  and  pay  detail. 
Pays  regular,  overtime, 
holiday  and  piece  work  hours. 
Accommodates  Weekly, 
Bi-Weekly,  Semi-Monthly  and 
Monthly  employees.  CJp  to 
eight  miscellaneous  deduc- 
tions or  payments  per 


tributed  among  nine  different 
General  Ledger  accounts  with 
automatic  updating  to  the 
General  Ledger.  File  capacity 
allows  2500  vendors  and 
invoices. 


employee.  Prints  Payroll 
Journal,  Payroll  Check 
Register  and  an  Absentee 
Report  as  well  as  941  infor- 
mation and  W2  forms.  Main- 
tains Monthly,  Quarterly  and 
Yearly  totals  for  up  to  350 
employees.  Automatic 
General  Ledger  updating. 


CMS  Soft:ware  Syst^ems 

2204  Camp  David     Mesquite,  TX.  75149     214  285-3581 
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Turn  your  Apple  into  the  world's 
most  versatile  personal  computer. 


The  SoftCard™  Solution.  SoftCard 
turns  your  Apple  into  two  computers. 
A  Z-80  and  a  6502.  By  adding  a  Z-80 
microprocessor  and  CP/M  to  your 
Apple,  SoftCard  turns  your  Apple  into 
a  CP/M  based  machine.  That  means 
you  can  access  the  single  largest  body 
of  microcomputer  software  m  exist- 
ence. Two  computers  in  one.  And,  the 
advantages  of  both. 

Plug  and  go.  The  SoftCard  system 
starts  with  a  Z-80  based  circuit  card. 
Just  plug  it  into  any  slot  {except  0)  of 
your  Apple.  No  modifications  required. 
SoftCard  supports  most  of  your  Apple 
peripherals,  and,  in  6502-mode,  your 
Apple  is  still  your  Apple. 

CP/M  for  your  Apple.  You  get  CP/M 
on  disk  with  the  SoftCard  package.  It's 
a  powerful  and  simple-to-use  operating 
system.  It  supports  more  software 
than  any  other  microcomputer  operat- 
ing system.  And  that's  the  key  to  the 
versatility  of  the  SoftCard/Apple. 


BASIC  included.  A  powerful  tool, 
BASIC-80  is  included  in  the  SoftCard 
package.  Running  under  CP/M,  ANSI 
Standard  BASIC-80  is  the  most 
powerful  microcomputer  BASIC 
available.  It  includes  extensive  disk  I/O 
statements,  error  trapping,  integer 
variables,  16-digit  precision,  exten- 
sive EDIT  commands  and  string  func- 
tions, high  and  low-res  Apple  graphics, 
PRINT  USING,  CHAIN  and  COM- 
MON, plus  many  additional  com- 
mands. And,  it's  a  BASIC  you  can 
compile  with  Microsoft's  BASIC 
Compiler 

More  languages.  With  SoftCard  and 
CP/M,  you  can  add  Microsoft's  ANSI 
Standard  COBOL,  and  FORTRAN,  or 


Basic  Compiler  and  Assembly  Lan- 
guage Development  System.  All,  more 
powerful  tools  for  your  Apple. 
Seeing  is  believing.  See  the  SoftCard 
in  operation  at  your  Microsoft  or  Apple 
dealer  We  think  you'll  agree  that  the 
SoftCard  turns  your  Apple  into  the 
world's  most  versatile  personal 
computer. 

Complete  information?  It's  at  your 
dealer's  now.  Or,  we'll  send  it  to  you 
and  include  a  dealer  list.  Write  us.  Call 
us. 

SoftCard  IS  a  trademark  of  Microsoft.  Apple  11  and 
Apple  II  Plus  are  registered  trademarks  of  Apple 
Computer.  Z-80  is  a  registered  trademark  of  Zilog, 
Inc.  CP/M  IS  a  registered  trademark  of  Digital 
Research.  Inc. 
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Commodore  Announces  A  New  "Generation" 
Of  PET/CBM  Computers  With  CP/M  Compatibility 

Between  various  press  releases,  the  Hanover  Fair 
in  Germany,  and  a  few  of"  Dr.  Chip's  old  friends, 
we've  pieced  together  the  major  components  of 
Commodore's  new^  series  of  personal  computers. 
There  are  three  primary  machines: 

"PET  11"  has  the  capability  of  full  color  (you 
provide  the  monitor).  The  40  column  computer 
comes  with  128K.  Its  microprocessor  is  the  new 
6509.  Suggested  retail,  while  unannounced,  is 
th(jiight  to  he  less  than  .Ij;  1 ,000. 

"CBM  11"  is  an  80  column  imit  with  integral 
monitor,  12SK  RAM,  and  built-in  dual  floppy  disk 
drives  with  :^40K  (total)  of  storage  capacity.  Again, 
this  computer  uses  Commodore's  new  6509,  The 
suggested  retail  is  unknown  at  press  time,  but  the 
unit  will  certainly  be  targeted  for  a  middle  point 
between  the  PET  11  and  the  high  end  computer 
described  below. 

Both  units  are  expected  to  have  IEEE-488  and 
RS-232  ports.  Both  are  said  to  be  capable  of  ac- 
cepting an  add-on  Z8()  chip  or  a  16  bit  8088,  thus 
opening  up  the  world  of  CP/M  software  t(j  the 
Commodore  units,  just  as  the  Small  Systems 
Engineering  Haiclbox  has  done  for  the  current 
Commodore  units. 

The  third  unit  appears  to  be  directly  targeted 
at  the  IBM-type  personal  computer.  This  miiltijno- 
c«,wr  computer  uses  both  the  6509  and  an  8088  1(> 
bit  microprocessor.  The  80  column  computer  has 
attached  monitor,  256K  RAM,  and  dual  disk  drives 
with  a  capacity  of  680K  bytes.  Tiiis  tmit,  rumor  has 
it,  will  be  priced  below  .§2500. 

All  three  computers  will  be  displayed  at  the 
National  Computer  conference  in  Houston  in 
June.  They  were  first  shown  at  the  Hanover  Fair  in 
Germany  in  mid-May. 

COMPUTE!  Grows  On 

We  are  quite  pleased  to  announce  the  addition  of 
Mr.  Tom  Halfliill  to  our  Editorial  Staff.  Tom, 
formerly  an  Associate  Editor  with  Cleveland 
Magazine,  is  a  journalist  by  training  and  an  Atari 
800  owner  by  avocation.  He'll  add  needed  supjjort 
to  our  staff  as  Features  Editor,  and  will  greatly 
help  us  in  bringing  you  information  about  new 


prodticts  such  as  those  from  Commodore  men- 
tioned above. 

A  Note  To  Readers  And  Advertisers 

We've  had  several  complaints  recenti)  from  readers 
having  problems  with  a  very  small  nimiber  of  mail 
ordei-  advertisers.  While  we  have  yet  to  find  any 
evidence  of  fraud,  we  have  found  some  clear  prtjb- 
lems  in  termsof  deliverv,  etc.  We  offer  the  following 
suggestions  to  our  readers,  suggestions  you  adver- 
tisers should  be  aware  of: 

1 .  When  you're  buying  more  expensive  prod- 
ucts, especially  hai-dware,  know  who  %ou're 
doing  business  with.  If  you  can't  get  references, 
a  contact  name,  etc.,  be  careful.  If  your  check 
gets  cashed,  and  yoin-  order  delayed  for  some 
reason,  you'll  have  just  as  much  trouble 
tracking  it  down.  Get  your  names  and  contacts 
first,  don't  just  send  a  check  blind. 

2.  If  you  have  trouble  getting  products  you've 
ordered,  and  feel  you're  getting  improper 
.service  or  treatment  from  ihe  advertiser,  write 
them  a  letter,  certified  mail,  and  detail  your 
problems  and  history  with  them.  Send  a  copy 
to  the  Advertiser  Complaint  Department  at 
COMPUTE!,  and  note  on  v(nn-  letter  to  the 
advertiser  that  you've  done  so.  Request  that 
the  advertiser  res]>ond  to  you  by  ]>honf  or 
mail  in  a  timely  fashion. 

3.  Keep  copies  of  all  of  your  correspondence 
with  a  company,  including  the  name  of  who- 
ever you've  talked  to  ihere.  You  might  need  it 
later. 

4.  Our  screening  of  advertisers  has  been 
significantly  expanded  because  of  these  recent 
questions.  Our  screening  however,  is  not  aixso- 
lutely  fail-safe.  We  cannot,  for  example,  screen 
in  advance  the  customer  .service  philosophies 
of  new  acUertisers.  Thus  we  make  the  abo\e 
suggestions. 

To  our  mail  order  advertisers:  We  are  well 
aware  that  most  of  you  have  prompt  and  courteous 
customer  service  policies.  We  receive  more  letters 
of  praise  for  our  advertisers  than  we  do  of  com- 
])laint.  Our  goal  is  to  help  COMPUTE!  readers  receive 
the  kind  of  service  they  should  be  able  to  expect 
from  COMPUTE!  advertisers.  We  a]jpreciate  your 
cooperation  in  our  recently  expanded  screening 
and  complaint  resolution  efforts.  © 


AEARI  OWNERS,  V^J\E 
OPENED  UP  A  \  "WB  \ 
WHOLE  NEW  S 
WORLD  ^ 
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At    551,    we    estab-  "     -,; 

lished  our  reputa- 
tion in  quality  ^ 
computer              t^'"' 
games  by  pro- 
ducing some   of 
tJie    finest   strategy 
simulations  for  ttie 
Apple'  and  TRS-80."        , 

Well,  Atari  owners,  '' -^^^^    ** 
tills  is  your  lucky  day. 
Because    we've   just 
introduced   our   first  ■     ;, 
game    for   tiie   Atari*  y 

800    computer:     THE       /■' 
SHATTERED  ALLIAriCE."   /^ 

With  it  we've  opened    ';,'^ 
up  for  you  SSI's  world        y^ 
of  fun  and  excitement        ' 
in  a  big  way  —  by  literally 
creating  an   entire   planet 
called  Osgorth  to  serve  as  your 
persona!  playground!  i 

OSGORTHI  It  is  a  wonder  world  of 
fantasy  and  adventure  populated  with  creatures  as 
varied  as  tfiey  are  enchanted:  dwarves,  unicorns,  Valkyries, 
centaurs,  lizardmen  and  zorgs  (wtiatever  theyare!)...just  to 
name  a  few.  They  are  preassembled  into  different  armies, 
categorized  into  five  classes  of  infantry  and  three  of  cavalry. 
They  are  meticulously  rated  for  armor,  speed,  strength,  and 
morale.  Their  weapons  may  be  the  bow,  javelin,  spears, 
pikes,  ca  valr\- lance,  swords,  axes,  clubs,  and  rocks.  They  can 
even  call  on  magic  spells  to  enhance  their  speed,  attacking 
or  defensive  power,  or  courage. 

THE  SHATTERED  ALLIANCE  is 


Atari  ts  a  regiWcref/  imtlemiirk  of  Atari.  Inc. 


much   more   tfian  a 
sophisticated    strat- 
egy game.  It  is  a  rich 
tale    of    magic,    rivalry 
\       among  realms,  and  war 

\    among    exotic    beings. 
Best  of  all,  these  fantasy 
_  .,    soldiers  are  yours  to 
command     as     you 
I     roam     Osgorth      in 
search  of  glory  and 
I  conquest 

As  an  added  bonus 

for  the  Ancient-battles 

entiiusiasts,  we  have 
included      scenarios 
siich  as  Carthage  vs. 
C  Alexander  the  Qreat. 

r  THE  COMPUTER 

PROGRAM   isaveri 
'  ''■  table  wizard.  With  color 

Hi-Res  graphics,  it  paints  a 
beautiful    Osgorthian    land- 
scape that  is  your  battleground. 
It  keeps  track  of  all  details  so  you 
can  concentrate  solely  on  strategy 
planning  wliile  its  Rapidfire  movement 
system  makes  for  sirrooth  and  fast  action.  It 
even  provides  a  powerful  and  intelligent  computer 
opponent  for  solitaire  play. 

All  you  need  to  play  this  game  is  a  48K  Atari  800  vinth  mini 
floppy  disc  drive.  Toronly  $39.95,  you  can  own  this  fantastic 
piece  of  real  estate.  So  hurry  on  down  to  your  local  game/ 
computer  store  and  get  THE  SHATTERED  AttlAHCE  today! 
Toorder  with  your  VISA  or  MC,  call  toll  free  800-227-1617,  exL  335 
(800-772-3545,  ext  335  in  California).  To  order  by  mail,  send  your 
check  to  Strategic  Simulations  Inc.  465  Fairchild  Drive,  Suite  108, 
Mountain  View,  CA  94043.  All  our  games  carry  a  14- 
day  money  bach  guarantee. 
Also  available  for48K  Apple  II  with  ROM  for  $59.95. 


Ji-manJiiic  ^i.inLl.irJ^ 


1.1'  iimxiill  n»ri<« 


WE'RE  LOOKING  FOR  A  FEW  GOOD  DESIGNERS.  Were  always  on  the  lookout  for  high-quality  games 
from  independent  designers.  Ifyou  have  game  programs  thatyou'd  like  SSI  to  publish,  give  usa  call  at (415)  964-1353  orvmte 
to  SSI,  465  Fairchild  Drive,  Suite  108,  Mountain  View,  CA  94043. 


Apple  is  a  registered  trademark  of  Apple  Computer  Inc. 


TRS-ao  is  a  registered  tradematic  of  the  Taiuiy  CoTporatfon, 
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Coming  In  The  July 
Issue  Of  COMPUTE! 

GOLD  RUSH  -  an  action 
game  for  Atari,  VIC, 
PET/CBM,  and  Apple 

CORRECTO  -  a  disic  file 
manager  for  PET/CBM, 
and  Apple 

Recursive  Bi^lC 
subroutines 

Super  QuadraPET 

Apple  DOS  Ctianger 


Professional  Software  Introduces 
POWER 

by  Brad  Templeton 


II 


POWER  TO  YOUR    ^e®-^^ 
COMMODORE  COMPU1IR 


POWER  produces  a  dramatic  improvement  in  the 
ease  of  editing  BASIC  on  Commodore's  computers. 
POWER  is  a  programmer's  utility  package  (in  a  4K 
ROM)  that  contains  a  series  of  new  commands  and 
utilities  which  are  added  to  the  Screen  Editor  and  the 
BASIC  Interpreter.  Designed  for  the  CBM  BASIC 
user,  POWER  contains  special  editing,  programming, 
and  software  debugging  tools  not  found  in  any  other 
microcomputer  BASIC.  POWER  is  easy  to  use  and  is 
sold  complete  with  a  full  operator's  manual  written  by 
Jim  Butterfield. 

POWER'S  special  keyboard  'instant  action'  features 
and  additional  commands  make  up  for,  and  go  beyond 
the  limitations  of  CBM  BASIC.  The  added  features 
include  auto  line  numbering,  tracing,  single  stepping 
through  programs,  line  renumbering,  and  definition 
of  keys  as  BASIC  keywords.  POWER  even  includes 

TM  POWER  IS  a  Registered  Trademark  ol  Prolessional  Software,  Inc. 
All  speeilications  subject  to  change  wrltroul  nollce. 


new  "stick-on"  keycap  labels.  The  cursor  movement 
keys  are  enhanced  by  the  addition  of  auto-repeat  and 
text  searching  functions  are  added  to  help  ease  pro- 
gram modification.  Cursor  UP  and  cursor  DOWN 
produce  previous  and  next  lines  of  source  code. 
COMPLETE  BASIC  program  listings  in  memory  can 
be  displayed  on  the  screen  and  scrolled  in  either  direc- 
tion. POWER  is  a  must  for  every  serious  CBM  user. 

Call  us  today,  for  the  name  of  the  Professional 
Software  dealer  nearest  you. 

Profesdonal  Software  Inc. 

51  Fremont  Street 

Needham,  MA  021 94 

Tel:  (61 7)  444-5224    Telex  #951 579 
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Ask  The 
Readers 

Robert  Lock  Richard  Mansfield 
And  Readers 


If  you  have  any  questions  (or  answers  to  questions 
printed  below)  please  write  to:  Ask  The  Readers, 
COMPUTE!  Magazine,  P.O.  Box  5406,  Greensboro, 
NC  27403. 

Questions 

I  hax'i'a  question.  Sometimes,  after  1  type  in  a  long  program 
and  run  it  a  few  times,  my  keyboard  locks  up  (after  you 
press  RETURN,  you  can't  do  anything  else).  Is  there  any 
way  /  can  unlock  it  -  besides  powering  down?  Oh,  I  have 
an  Atari  800.    Jon  Ciiow 

This  "lock-up"'  is  caused  by  a  bug  in  the  BASIC 
cartridge.  It  can  occur  when  editing  or  deleting 
long  program  lines.  There  is  no  way  to  "un-crash" 
other  than  turning  the  power  off  and  Ijack  on.  It's 
best  to  save  programs  often,  and  avoid  using  very 
long  program  lines. 

/  picked  up  my  first  COMPUTE!  Magazine  the  other  day 
[February,  1 982]  and  jound  a  fascinating  article  by 
Mike  Smith,  your  whizz  Canadian  Apple  contributor.  My 
interest  in  named  GOSUB  ivith  variable  passing  stents 
from  a  baptism  in  ALGOL  when  I  was  studying  (law!)  at 
the  University  of  Virginia  in  1 969. 

I  note  that  he  Is  planning  on  being  able  to  pn.ss 
integer  parameters  .won.  What  I  am  looking  fonvard  to 
being  able  to  do  is  to  be  able  to  use  Boolean  procedure 
calls,  such  as: 

IF  NILGRAVITY  THEN  JUMP 

What  about  it,  Mike?     Sean  Overend 


Has  anyone  started  a  VIC-20  user  club  anywhere  and,  if 
.so,  how  can  I  get  in  touch  with  them?  If  not.  why  don't  we 
get  one  started? 

Fred  S.  Dart 
P.O.  Box  525 
Salem,  UT  84653 

Does  anyone  have  a  routine  in  BASIC  [for  PET]  so  that, 
u<ith  the  auto  linefeed  on  in  the  Epson,  my  printer  will 
only  print  .single  linefeeds,  instead  of  double  linefeeds?  I 
want  to  do  it  in  the  programs,  instead  of  using  the  dip 
switch  inside  the  Epson.  Wordpro  does  it  in  mcu-hine 
language,  so  there  must  he  a  routine  I  could  use  in 
BASIC.     Hank  Roth 


The  Atari  has  preset  tabs  on  the  video  screen.  How  can  I 
move  or  delete  them?     M,  Sean  Kilpatrick 

There  are  three  tab-related  control  keys:  TAB, 
SET  TAB  (SHIFT-TAB),  and  CLEAR  TAB 
(CTRL-TAB).  To  clear  a  tab,  move  the  cursor  to 
the  tab  stop  and  press  CTRL-CLR  (on  TAB  key). 
To  set  a  tab  at  the  cursor  position,  press  SHIFT- 
TAB.  Setting  and  clearing  tabs  from  within  a  pro- 
gram involves  PRlNTing  a  series  of  TAB  com- 
mands. PRINT"[TAB][TAB  CLR][TAB][TAB 
CXR]"  would  clear  the  first  two  tab  stops.  To  clear 
all  tabs,  use  a  series  of  [TAB][TAB  CLR]'s.  Then 
just  PRINT  [TAB  SETJ's  where  you  want  to  set  . 
tabs. 


Answers 

[In  COMPUTE!,  April.  1982,  #23,  pg.  181,  reviewer 
Eric  Ciiguere  challenged  anyone  to  beat  his  eight- 
second  score  on  Vixel's  "Fire"  game.]   We  have  a 
VIC  "20  "  and  Feb.,  6,  1 982, 1  put  out  the  fire  in  seven 
seconds,  so  I  have  the  record.  Will  be  waiting  to  hear  from 
you.     Mary  Payne 

[In  this  column  in  the  March,  1982,  issue  R.  D. 
Young  asked  some  questions  about  the  COMPUTE! 
program  "Keyword"  (October,  1981)  for  PET/ 
CBM.  Liz  Deal  replies:]   Yes,  indeed,  there  is  a  15- 
character  limit  on  file  names.  It  can  get  as  .short  as  12 
bytes  if  you  use  replace  (@)  command  and  drive  #,  as  in 
.5  "@i:PROG",08,XXXX,XXXX.  The  conspiracy  is 
coded  at  $FF4 1  m  Upgrade  PET. 

Keyword  is  IRQ  driven,  hence,  any  time  you  pre.ss 
shifted  key,  a  keyword  will  appear,  unless  the  program 
sen.ses  that  you're  running  a  BASIC  prop-am.  Thing  to 
do  is  turn  it  off  (or  gel  Pouter).     Liz  Deal 

For  all  of  you  people  who  are  completely  stumped  on  how 
"TWENTY  QUESTIONS"  figures  out  whether  to  .say 
"Yes"  or  "No,"  look  at  line  310.  You  will  notice  that  it  is 
looking  at  the  last  character  in  your  inputted  question  and 
only  the  last  character!  What  it  is  looking  for  is  a  vowel, 
if  it  finds  one  then  the  answer  is  "YES";  however,  if  it 
does  nol find  a  vowel  the  answer  is  "NO." 

Another  thing,  on  the  Apple  when  you  attempt  to 
enter  line  number  350  you  -will  get  the  folloiving: 

350  IF  NOT  HEN  PRINT  "NO" 

to  fix  this  problem  you  will  have  to  enter: 

350  IF  NO  =  1  THEN  PRINT  "NO" 

you  may  wish  to  do  this  for  YES  (the  variable)  also. 
One  other  thing,  you  might  wish  to  change  line 
number  340  to  read  as  follows: 

340  IF  VES  =  1  THEN  PRINT  "YES":GOTO  390 

Clyde  Bott 


JINSAM 


Data  Manager  selected  by  NASA,  Kennedy  Space  Center 

SAVE  TIME!  SAVE  MONEY! 

JINSAM  saves  taxpayers 
lOO's  of  thousands  of  $ 

Coming  Soon! 

JINSAM  Executive 

for  IBM  P.C. 

See  your  dealer 

"Much  more  powerful  than 


•  CUSTOM  DATA  FILES 

•  CUSTOM  REPORTS/LABELS 

•  KEYED  RANDOM  ACCESS 

•  FAST/EASY/MENU  DRIVEN 

•  MULTIPLE  SEARCH  KEYS 
1k: PRIVACY  ACCESS  CODES 
•WILD  CARD  SEARCH 


you  can  imagine! 

Robert  Baker 
Kilobaud  Microcomputing 


JINSAM  is  an  integrated  system.  It  makes  it 
easy  to  use  your  information  to  its  fullest.  No  more 
will  hundreds  of  valuable  Kours  be  spent  searching 
or  analyzing  needed  information  nor  re-entering 
information  for  various  reports. 

JINSAM  transforms  your  desk-top  computer 
into  the  "state  of  the  art"  data  processing  machine 
with  features  and  accessories  found  nowhere,  even 
at  10  times  the  price.  NASA,  Kennedy  Space 
Center  selected  JINSAM  8.0  and  saved  approxi- 
mately  S95,000  over  other  software/hardware 
costs.  Riley  County,  Kansas  also  selected  JINSAM 
8.0  and  saved  approximately  S90,000  over  other 
software/hardware  costs. 

JINSAM  is  designed  for  you.  It  is  forgiving.  It 
has  help  commands  for  every  option,  available  at 
the  touch  of  a  button.  The  amount  of  information 
you  store,  its  struciure  and/or  your  hardware  can 
change  but  your  data  won't  have  to  be  re-entered. 
Recovery  utilites  are  included  even  for  catastrophes, 
security  passwords  are  built  in  for  privacy,  simple 
editing  and  entrj'  includes  auto  recall,  and  deleting 
records  is  easy  and  the  space  is  reclaimed.  JINSAM 
includes  TWO  FREE  accessories  for  reports  and 
labels.  You  have  unlimited  report  formats  with 
summing  and  lined  up  decimals  and  the  label  printer 
prints  up  to  5  across  -  any  size  and  even  allows 
single  envelopes  or  index  cards. 

JINSAM  1 .0  allows  fast  and  easy  file  handling. 
manipulation  and  report  generation  for  any  CBM 
computer  with  CBM  2040  disk  drive.  It  features  a 
menu  for  ease,  has  encrypted  passwords,  3  deep 
sorts,  .5  to  3  second  recall. 

JINSAM  4.0  for  CBM  4000  series  adds 
JINSORT.  user  accessible  machine  sort  of  1000 
records  in  15  seconds;  compaction/expansion  of 
informadon,  automatic  list  maintainance.  unlimited 
number  of  fields,  unlimited  record  length  and  much 
more. 

JINSAM  8.0  for  CBM  8000  series  has  all  4.0 
features  plus  unlimited  sort,  horizontal  fonriat,  and 
search  by  key  or  record  number. 

JINSAM  8.2.  NEW  FOR  '82  expands  8.0 
capabilities  by  adding  information  search  by  word, 
key  or  record  number  and  machine  language  print, 
format  and  manipulation  routines. 


JINSAM  EXECUTIVE  version  (soon  to  be 
released)  is  our  most  powerful  professional  system 
for  the  CBM  8000  and  9000  series.  Executive  will 
have  8.2  extended  features  plus  allow  multiple 
users  with  in-use  lockout  protection,  executive 
command  files,  automatic  math  relations,  join, 
merge  or  link  files,  greatly  increased  record  capacity 
and  machine  information  search  by  word,  as  well 
as  by  key  or  record  number  and  many,  many 
more  features. 

There  are  ciurently  7  more  interfacing  modules  - 
and  more  underdevelopment,  including  independent 
interfaces  between  JINSAM  and  business  pack- 
ages for  your  G/L,  A/R,  A/P  needs.  We  announce 
the  availability  of  modules  and  enhancements  in 
JINSAM's  quarterly  newsletter. 

WORDPROPACK  -  Intelligent  interface  for 
WordPro  3.  3+,  4. 4+.  creates  lists  of  information 
from  JINSAM  files.  It  allows  up  to  10  conditions 
based  on  each  item  of  information.  Produce  indi- 
vidualized letters,  report  cards,  special  reports, 
checks,  invoices,  etc. 

MULTI-LABEL  -  Prints  multiple  labels  per 
record  with  up  to  2  lines  for  messages  and 
consecutive  numbering.  Produce  inventory,  caution 
labels,  bulk  mail  labels,  etc. 

MATHPACK  -  global  calculator/editor  +,  -. 
*,  /.  by  another  field  or  constant;  null  (remove 
contents)  of  a  field  or  replace  contents  of  a  field 
with  any  word,  number  or  phrase.  Sum  multiple 
fields  in  each  record  or  running  sum  of  single  field 
in  all  records.  Extract  information  or  effect 
permanent  change.  Replace  in  the  same  field  or 
place  in  a  waiting  field. 

DESCRIPTIVE  STATPACK  •  Determine 
MEAN,  MEDIAN,  MODE.  STANDARD 
DEVIATION,  VARIANCE,  RANGE.  Generate 
HISTOGRAMS  from  1  to  25  steps,  and  produce 
Z-SCORE  reports. 

ADVANCED  STATPACK  -  (You  must  also 
acquire  DESCRIPTIVE  STATPACK)  Generate 
one.  two  or  three  way  CROSSTABS  (number  of 
occurance)  CHI  SQUARE.  LINEAR  RE- 
GRESSION, with  graphic  representation  and 
prediction,  LINEAR  CORRELATION  and 
SIMPLE  ANALYSIS  OF  VARIANCE. 

CALCPACK  -  2  way  interface  to  VisiCalc  or 
any  user  program.  It  lets  you  use  VisiCalc  for 
complex  manipulation,  editing,  placing  results  in 
JINSAM  for  sorting,  storing  or  moving  data  to 
WordPro  as  well  as  giving  the  ability  for  exchange 
with  your  own  applications. 

INTERAC  -  Interface  which  can  read  VisiCalc 
files ,  WordPro  files  and  almost  any  sequential  files 


to  build  JINSAM  databases  automatically.  For 
example:  You  could  "download"  information  on 
holerith  cards  to  sequential  files  and  INTERAC 
would  place  them  into  JINSAM  files. 

All  accessories  are  accessed  thru  the  JINSAM 
menu  and  require  security  password  to  gain  entrance. 

JINSAM  gives  you  FREEDOM  OF  CHOICE. 
Start  with  JINSAM  1.0  and  upgrade  hardware 
and  data  at  any  time.  Choose  from  accessories  at 
any  time.  The  JINSAM  Newsletter  brings  the 
latest  updates,  user  input  and  uses  and  keeps  an 
eye  on  the  future. 

JINSAM  stands  atone  by  placing  "a  lot  of 
[jotcnlial  tonipuiiiig  power  in  one  integrated 
program  packa)>e"  (Fred  Klein,  Person  div.  of 
Bausch  &  Lomb).  "The  JINSAM  package  i.s 
jusiiticulion  for  buvinjra  system  no  matter  v\'liat 
the  hardware.  I>c  it  Vector  or  Conunodorc  or 
whatever  the  svstein"  (Larry  Colviii,  Micro 
Computer  Systems).  It  is  a  "grandfather"  in  this 
voung  rield.  JINSA.M  EXECUTIVE  will  be  the 
third  generation  in  development.  All  JINSAM 
systems  arc  siuphistitated  and  flexible  yet  easy  to 
use.  JINSAM  is  saving  its  users  valuable  time 
and  money  in  (jovernment,  educational  and 
research  Instiluiions.  business  and  industry 
worldwide. 

JiNS.\M  isaCorniixidoreappnived  pKidiici. 
See  your  local  dealer  Im  a  demonsirasiun. 


JINSAM  is  a  mdcmark  of  J  INI  .MICRO.SVSTE.MS,  Inc. 
WordFrv  ii  a  trademark  of  Proressional  Software,  Inc. 
VisiCaic  is  a  Iradexnark  of  Professional  Software.  Inc. 
CBM  is  a  trademark  of  Commodore  Business  Machines,  Inc. 
IBM  U  a  trademark  of  Intenialiunal  Bu.siness  Machines,  Inc. 

JINSAM  Data  Manager 

....  Additional  Information  and  nearest  dealer 
....  Newsletter  Subscription  ($5  US/S8  Wortdwide) 
....  JIN  SAM  Demo  Disk  (S 1 5 .  plus  shipping  &  tax) 
....  User's  Guide  (S40.00,  plus  shipping  &  tax) 

Please  send  to: 

Name  


Position  _ 

Company 
Address  _ 


City,  State,  Zip. 
Phone  (      )    


Computer,  Disk. 
Application 


JINI  MICRO-SYSTEMS,  Inc. 

Box  274C  •  Kingsbridge  Station 

Riverdale,  New  York   10463 

(2  J  2)  796-6200 


Dealer  Inquiry  Welcome 
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[In  reference  to]  Mr.  R.  O.  Danver's  request 
/COMPUTE!  April,  1982,  #23,  pg.  14]/or  VIC-TTY 
interface,  here  are  the  hardware  and  software  required  to 
[connect]  an  ASR-33  TTY  to  a  VIC:  the  attached 
interface  will  allow  the  VIC-20  to  interface  an  ASR-33 
Teletype  with  a  two  way  communication  capability. 

The  ASR-33  is  assianed  to  have  a  Call  Unit  #6  as 
Teletype  calls  it.  This  model  has  a  nim'  pin  terminal  strip 
on  (he  rear  for  connection  to  the  i)iterface.  Also  Jack  #2 
also  can  be  used  as  per  the  attached  diagram. 

The  ASR-33  must  he  wired  for  20ma.  andfidl 
duplex.  These  adjustments  can  be  done  inside  the  unit 
with  the  service  manual.  Also  the  assumed  baud  rate  is 
110.  This  may  be  different  for  a  model  35. 

The  VIC  internal  ACIA  is  set  up  for  fidl  duplex,  7 
data  bits,  a  space  parity  bit,  110  baud  and  two  stop  bits. 
This  is  more  or  less  the  standard  configuration. 

The  interface  itself  is  poxveredjrom  the  user  port  of 
the  VIC  and  it  can  both  send  and  receive.  The  short 
program  is  used  as  a  demonstration  to  show  how  to  use  the 
Vic's  serial  capability.     Kenneth  Finn 


Program  !• 

*Note:  Strap  keyboard  on  ASR-33  for  space  parity. 

10  REMASR33TTY 

REM  FILE  #  >  128  FOR  CR  WITH  LF 
REM  163  =  2  STOP,7ASCII,  110  BAUD 
REM  224  =  SPACE  PARITY,  FULL  DUPLEX 
OPEN129,2,3,CHR$(163)  +  CHR$(224) 
GET#129,A$ 
REM  MAIN  LOOP 
:GET  B$ 

220  IFB$<>""THENIFB$  =  CHR$(13)THENPRINT# 
129,B$;CHR$(0);CHR$(0);CHR$(0);:GOTO230 
:IF  B$<>""THENPRINT#I29,B$; 
:GET#129,C$:IFC$<>""THENPRINT#129,C$ 
REM  ECHO 
:PRINTB$;C$; 

250  SR  =  ST:IFSR  =  0THEN200 

300  REM  ERRORS 

PRINT"ERROR"; 

IFSR  AND  I  THEN  PRINTPARITY" 

IFSR  AND  2  THEN  PRINT"FRAME" 

IFSR  AND  4  THEN  PRINT"RCVR  BUF  FULL" 

IFSR  AND  8  THEN  PRINT"BREAK" 

IF  (PEEK(37151)AND  64)=  1  THEN  360 

CLOSE129:END 


15 

20 
30 
100 
110 
200 
210 


225 
230 

240 


310 
320 
330 
340 
350 
360 
370 
READY. 


VIC  User 
Port 

2  a 


M  G- 


A  a 


5  Volt 


> 


2     O 


B 
C 


5  Volt 


150^ 


Terminal 

ASR33 

TTY 


1/2  Watt 


TV 


IN4001 


#7 


#6 


NPN 

Radio  Shack  #2501 

2N5371 

BV„  >  12  Volt 


-AW- 


B    O 

c  G 


Alternate 


TTY 
Jack  #2 
with  VCC  #6 

4  — 

O    O    0 
0    O    O 

-7 

o  4  •- 

^    f   o 

-6 

3 

'VN/VVVV 

150m/2  Watl 


-<r 


1N400I 


#3 


#4 


Make  your  fun  and  games  computer  get  serious 

for  only  $79;9r 

VIC-20®Ihe  Wonder  Computer  of  the  1 980's.  Less  than  S300.  One  heckuva  lot  of  tun.  But  if  you're  using  your  VIC-20  strictiy  for  recreation  and 

fun,  we  at  Micro-Systems  thinl<  you're  not  getting  your  money's  worth.  Because  we've  designed  the  Micro-Systems  VIE  which  allows  you  to 
interface  VIC  to  all  existing  Commodore  IEEE  peripherals  (8050, 4040, 2031 ,  and  printer).  In  addition,  you  can  build  files,  access  data  base 
and  develop  complex  software  while  maintaining  full  expansion  capabilities.  All  for  S79.95.  And  available  right  now! 

And  if  you  want  to  keep  the  fun  In  your  computer  Micro-Systems  has  developed  five  all  new  video  games.  Available  in  Cartridge  $29.95; 
Cassette  (requires  8K  ex  pa  nsion)S19. 95;  and  disk  (requires  IEEE  interface  above  and  8Kexpansion)Sl9.95;ailcompatible  with  VlC-20.  Also 
available  in  Atari  ©Game  Console  Cartridge  S29.95. 

VICTOROIDS  —  Eliminate  the  asteroid  belt  and  enemy  CRACK  —  Escape  a  rotating  prison  and  destroy  its 

ships,  only  to  fight  more!  debris  !:>efore  It  regenerates. 

MOBILE  ATTACK  —  Avoid  crashing  your  attack  sh  ip  with  aliens  GUARDIAN  —  Defend  the  surface  of  the  planet  from  mu  I- 

inalabyrinth.Blowoutallaliensandmoveon  titudes  of  alien  attackers, 

to  next  challenge.  QUARK  -  Consume  the  screen  with  boxes  while 

avoiding  the  Electro-monster  and- fireballs. 


Also  available  from  Micro-Systems 


VIC-20  Color  Computer 

VIC-1540  Single  Disk  Drive 

(170K,  5%"  Floppy  Disk  Drive) 
VIC-1516  Graphic  Printer 


VIC-1 1 10  8K  Expansion  for  VIC  . 


J259.00 
_S499.00 

_S325.00 

_S49.96 


VIC-1 111  16K  Expansion  for  VIC  _ 
V-232  RS232C  Terminal  Interface 
VTE  Victemn  l-Terminal  Emulator 

Tape 

Disk 


.595.00 
.S45.00 


.$  8.00 
.SI  5.00 


r  Yes,  Please  send  me: 
I 


QTV. 

MODEL  # 

WME 

PRICE 

VIE 

IEEE  Intf. 

TOTAL          (In  Texas,  odd  5%  sales  fox) 

Your  Name . 

Address 

CHy 


.State. 


-Zip. 


payment  method:  Check  □    Card  Exp.  Date . 

Master  Cord  # 

Visa#_ 


American  Express  # . 
Signature 


l_  Micro-Systems  •  11105  Shady  Trail  #103  •  Dallas,  Texas  75229  •  (214)484-7836 

'  Registefed  Trodemartt  of  Commodcue  Int.    ^  Regsleied  TraOemork  of  AJon  inc. 
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Computers 
And  Society 


David  D,  Thomburg 
Los  Altos,  CA 


Piracy  Revisited... 

My  February  "interview"  wiili  the  software  pirate 
Long  John  Silicon  generated  quite  a  bh  of  mail. 
Because  of  the  sensitive  and  complex  natiue  of  the 
software  copyright  issue,  I  decided  to  share  a 
reader's  response  with  you  and  to  elaborate  a  bit 
on  my  concerns. 

Chris  Crawford  (Atari  scjft^vare  expert /jftr 
exceUance)  wrote  as  follows: 

Dave, 

I  saw  )()ur  column  on  pirac}'  in  COMPUTE! 
I  believe  iliat  your  logic  is  inipiccise.  \uu 
imply  thai  effort  is  the  proper  index  of  right- 
ful ownciship  of  designs.  While  I  agree  that 
toil  ennobles.  I  rejetl  your  implication  that 
effort  conicrs  license.  "Fhe  thief  wlio  steals 
the  jewels  by  dint  of  vast  cleverness  and 
painful  effort  is  still  a  thief.  And  no  matter 
how  wealthy  the  owner,  Ikjw  wanuin  his  waste- 
fulness, it  is  still  iniethical  to  steal. 

Ethics  is  no  place  for  sloppy  logic.  Think  it 
through  again  —carefully. 

Chris  tliawlbicl 

1  agree  that  ethics  is  no  place  for  sloppy  logic. 
I  am  also  concerned  with  Chris's  analogy.  There  is 
a  great  deal  of  difference  lietween  steahng  the 
Hope  diain<jnd  and  ciuting  a  new  diaiuond  which 
looks  somewhat  similai".  Nowhere  did  I  condone 
the  idea  that  it  was  acceptable  for  .someone  to  steal 
a  software  product,  marketing  it  at  the  expetise  of 
its  rightful  owner.  I  think  that  people  who  make 
carbon  copies  of  other  people's  software  and  then 
sell  these  copies  are  doing  a  gieat  disservice  to 
the  computer  industry,  and  are  breaking  the  law 
as  well. 

I  am  against  true  piracy  -  the  copying  of  ex- 
isting software  for  other  than  personal  backup  use 
by  one  who  has  purchased  the  product.  This  in- 
dustry will  collapse  if  talented  authors  aren't 
guaranteed  protection  for  their  effort.  The  basis  of 
any  protective  law  is  that  it  protects  everyotie  — 
designer  and  customer  alike.  The  designer  benefits 
by  receiving  appropriate  compensation  for  his  or 
her  effort  and  the  user  benefits  by  the  encourage- 
ment this  reward  provides  to  developers  of  new 


and  better  software.  The  best  way  to  drive  good 
designers  out  of  software  is  to  deprive  them  of 
their  income  for  their  effort.  Software  copiers 
might  think  they  are  getting  something  for  nothing, 
but  in  reality  they  are  damaging  the  industry. 

But  this  type  of  copying  is  not  what  I  had  in 
mind  when  I  wrote  my  editorial.  The  question  I 

Software  copiers  might 
ttiinl<  they  ore  getting 

something  for  nothing, 
but  in  reality  they  are 

damaging  the  industry. 

raised  was  concerned  with  the  propriety  of  someone 
\\'ho  makes  a  totally  new  and  iinpro\'ed  product 
which  had  its  genesis  in  another  product. 

In  the  hypothetical  game  "Tooth  Fairv."  Long 
John  Silicon  had  taken  the  basic  idea  behind  the 
arcade  game  and  improved  it  during  its  conversion 
to  run  on  a  home  compiitci-  system.  It  was  not  his 
goal  to  replicate  the  original  game  in  every  detail. 
Is  he  to  be  denied  the  right  to  do  this? 

What  if  no  new  word  processor  programs 
could  be  developed  because  the  authors  of  the  first 
antiquated  teletype-based  versions  declared  broad 
sweeping  rights  to  the  generic  field?  Who  would 
benefit?  The  public  wouldn't,  because  the  existing 
software  wouldn't  be  sophisticated  enough  for 
their  needs,  and  the  original  developers  wouldn't 
because  their  market  would  dry  up. 

In  the  game  area  one  might  ask  if  software 
developers  are  to  be  forbidden  from  improving 
existing  game  concepts  by  adding  a  tutoi-  mode,  by 
providing  dynamic  handicapping,  by  converting  a 
single  player  game  into  a  nuilti  player  game,  by 
modifying  the  playfield,  etc.  I  may  be  too  dense  to 
follow  Chris's  logic,  but  1  fail  to  see  how  develop- 
ments along  these  lines  are  analogous  to  "stealing- 
jewels  by  dint  of  vast  cleverness." 

I  gtiess  that  the  use  of  words  like  piracy, 
stealing,  etc.  to  dcscrilie  activities  wliich,  in  the  area 
of  hardwafc.  are  called  "patentable  differences," 
really  bothers  me.  Simplistic  slogans  regarding 
thievery  and  piracv  bother  me  when  they  are  ap- 
plied to  issues  as  complex  as  those  I  described. 

Are  you  an  accessory  to  a  crime?  Have  you 
seen  Af  v  Fair  Lady,  knowing  full  well  that  the  aiuhors 
blatantly  made  a  musical  from  George  Bernard 
Shaw's  play  Pygmalion?  Have  you  engaged  in  the 
criminal  act  of  watching  West  Side  S/on,  knoiving 
that  the  vicious  criminal,  Leonard  Bernstein,  stole 
the  story  line  from  Shakespeare? 

Shame  on  us  all. 

Imagine  how  much  better  off  the  world  would 


Bob  Davis.  Co-ordinator  for  TIME  ZONE,  the  "ultimate"  Hl-RES  Adventure  project,  has  teamed  up 
with  Ken  wniiams  to  bring  the  high  adventure  of  ancient  mythology  to  your  home  computer.  "Cast- 
off"  with  ON-LINE  SYSTEMS  and  ULYSSES  and  see  if  you  can  find  the  GOLDEN  FLEECE. 

ULYSSES  is  a  HIRES  Adventure  on  both  sides  of  one  diskette.  ULYSSES  runs  on  any  48K  APPLE 
ll/ll  +  or  40K  ATARI  400/800  with  a  disk  drive  and  is  available  for  $34.95  at  your  local  computer  store 
or  order  directly  from 


H-UHE^y*' 


36575  MUDGE  RANCH  ROAD,  COAfiSEGOLD,  CA  93614     [209]  683  6858 


ADD  ONE  DOLLAR  FOR  SHIPPING  -  VISA,  MASTER  CHARGE,  CHECK  COD 


be  if  we  didn't  have  "piracy"  rampant  in  the  arts  - 
if  Archibald  MacLeish  were  thrown  behind  bars 
for  basing  his  playy.  B.  on  the  Book  of  Job.  Copying 
from  the  Bible,  no  less  —  how  criminal  can  one  get? 

Well,  excuse  me  folks,  but  to  say  that  one  idea 
is  so  pristine,  so  pure,  and  so  complete  thai  it  cannot 
and  should  not  be  improved  upon  is  sheer  stupidity. 
It  is  a  concept  which  hurts  designers  and  users 
alike.  Just  as  designers  nuisl  be  protected  from 
those  who  make  outright  copies  of  their  work,  so 
must  they  be  granted  die  protection  and  right  io 
benefit  from  their  significant  improvements  on 
existing  ideas. 

How  different  is  different?  This  question  has 
plagued  philosophers  back  to  the  lime  of  Socrates. 
There  are  no  easy  answers. 

What  I  do  know  is  that  there  is  much  to  be 
gained  from  a  careful  analysis  of  the  problem  and 
little  to  be  gained  from  righteous  finger  pointing 
and  sloganeering. 

What  do  yuu  think? 

Let  me  know. 

Dewid  D.  Thomburg 

Innovisioii 

P.O.  Box  13 17 

Los  Alios,  CA  94022  © 


The  Good  Books 

from 

COW  BAY  COMPUTING 


FEED  ME,  I'M  YOUR  PET 
(Book  1) 

LOOKING  GOOD 

WITH  YOUR  PET 
(Book  2) 

TEACHERS'  PET 
(Lesson  Plans,  Answer  Key) 


Instruction,  class  work,  homework, 
worksheets,  quizzes  for  classroom  use. 

Workbooks  are  $4-95.  TEACHERS'  PET  is  $4.00. 


m 


COW   BAY  CO/MPUTING 

BOX  515         MANHASSET,  N.Y.  11030 
(516)  365-4423 


More  Workhorse  Programs 

for  your  computer  to  play  with! 


With  these  Creative  Software  home  programs  yow  AtarP  or  Vid^ 
can  start  playing  in  the  r&il  world- 


HOUSEHOLD  HNANCE 

•  15  income  &  expense  categories 

•  Budgeting 

•  Monttily  &  yearly  accounting 

•  Indicate  tax  deductible  items 

•  Produce  tables  4  graphs 

•  S34.95  cassette 

•  $39.95  disK 


HOME  INVENTORY 

•  Catalog  yaur  possessions 

•  User-definable  categories 

•  Searcti  catalog  (or  items 

•  Record  serial  I,  purctiase  price 

•  Compute  Ihe  value  of  items 

•  St9.95  cassette 

•  S24  95  disk 


SOFTWARE  201  San  Antonio  Orcle,  #270 
A  Division  o(  ASa.  Inc.       Mounlain  View.  CA  94040 
(415)948-9595 


LOAN  ANALYZER 

•  Amortization  tables 

•  Compute  interest  charges 

•  Compare  uarious  loans 

•  Analyze  loan  terms 

•  Manipulate  loan  parameters 

•  $14.95  cassette 

•  S19.9S  disk 


DECISION  MAKER 

•  Decide  between  alternatives 

•  Compute  recommended  clioices 

•  Manipulate  decision  parameters 

•  \Ne\gh  influencing  taclors 

•  Save  decisions  on  tape  or  disk 

•  $19.95  cassette 

•  S24.95disk 


CAR  COSTS 

•  Record  maintenance  costs 

•  Itemize  insurance  payments  | 

•  Track  tuel  consumption 

•  Summarize  all  costs  to  date  | 

•  Compute  cost  of  a  trip 

•  Sl9.9a  cassette 

•  S24-95  disk 


Ask  about  our  many  other  recreational  and  home 
appUcalion^'  TO  ORDER:  VISA/ MasterCard,  check 
or  money  order  accepted.  If  charge,  please  include 
expiration  date  of  card.  Add  S!.50  for  shipping  and 
haiutting.  California  r^idenis  add  sales  tax. 


RdOOfife 


t---tB«»ri-l__ 


O  High  resolution  graphics - 
Life  like  motion. 

O  instant  replay  on  any  shot. 

O  Superfine  aiming. 

O  Pool  room   sound  effects 

O  Choice  of  4   popular  games 


See  your  local 
computer  dealer 
or  order  directly 
from  IDSI. 
Specify  ATARI 
or  APPLE. 


'ATARI  [OWNERS 


NOW  YOU  TOO 
CAN  PLAY  POOL  1.5 
ON  YOUR  ATARI 
48K  DISK  SYSTEM.  J 

ALSO  AVAILABLE  FOR 
THE  APPLE  l|-'48K 
DISK  SYSTEM. 


ATARI   is  the  registered   trademark  of  ATARI  Inc. 
APPLE  it  is  the  registered  trademark  of 

APPLE  Computer  Inc. 
POOL  1.5  is  trademark  of  IDSI. 


one  good  thing 


MUPET 

can  save  you 
$20,000. 

Reduce  your  hardware 
costs  -  let  Mupet  work 
for  you. 

•  Mupet  allows  as  many 
as  eight  students  to  share 
a  common  disk  drive  and 
printer. 

•  With  Mupet  software 
transparency  you  can 
have  any  combination  of 
CBM  hardware  and 
programs  of  your  choice. 

•  Word  processors  share 
associated  hardware, 
minimize  hardware 
investment, 

Mupet  works  hard,  now 
priced  from  $750.00. 


Ir 
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C'  commodore 


Call  CMD  -  the  company 
with  world  renowned 
expertise  on  Commodore 
and  distributors  of  Mupet 
and  Mupet  II,  The  Manager, 
DTL  Basic  Compiler  and 
Supergraphics. 


CMD 


CANADIAN  MICRO 
DISTRIBUTORS  LTD. 

365  Main  St.,  Milton,  Ontario  L9T  1P7 
416-878-7277 


leads  to  another 
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IWI'  dual   drive 

"*■  floppy  disk 


saves  money 
and  time  too! 

Mupet  11  offers  all  the 
advantages  of  Mupet,  plus: 

•  Will  store  commands  If 
disk  and  printer  are  being 
used  allowing  continued 
use  of  computer  and 
completion  of  stored 
command  in  turn. 

•  Protects  against  incorrect 
use  of  harmful  disk 
commands. 


IEEE, 
RS  232C  and  parallel 
ports  included  in 
controller. 

•  Programmable  16K  RAM 
controller,  expandable  to 
32K  provides  user 
defineable  operating 
systems. 

•  Up  to  16  computers  may 
be  connected  to  centra! 
printer  and  disk  drives. 

Integrate  intra-office 
terminals  for  common  data 
access  allowing 
independent  analysis  for 
such  functions  as: 

•  Accounting 

•  Sales  forecasts,  budgets 
and  orders 

•  Production  scheduling 

•  Word  processing 

The  only  product  available 
capable  of  serving 
Commodore  Computars^p 
to  100  feet  apart.  ^^^^^^ 
MUPET  II  a  small  price  for 
huge  capabilities,  from:^^ 


«995.00 


20 


COMPUT« 


June,  1982.  Issue  25 


See  the  notes  for  using  this  program  on  OSI,  Apple, 
Commodore,  and  Atari  computers. 

Income 

Property 

Report 

Roger  T.  Christensen 
Racine,  Wl 

I  wrote  this  program  because  I  needed  a  fast  way 
to  prepare  information  from  my  income  property 
for  yearly  taxes. 

The  information  input  into  this  program  is 
taken  off  the  year-to-date  total  from  my  general 
ledger. 

The  information  given  from  this  report  can  be 
enclosed  with  your  federal  and  state  tax  returns, 
also  you  can  keep  a  copy  for  yourself.  I  found 
there  is  no  reason  to  save  this  information  so  there 
is  no  save  routine  within  this  program. 

I  also  set  this  program  up  to  give  a  general 
monthly  cash  flow,  profit/loss  report  on  the  CRT. 
This  will  very  quickly  give  you  an  idea  of  what 
position  you  are  in. 

Line  680  is  set  at  2 1  cents  per  mile  and  can  be 
changed. 

Nine  inputs  can  be  made  under  other  expenses 
and  other  repairs. 

Three  inputs  can  be  made  under  other 
income. 

The  items  hsted  from  Hne  1320  to  line  1350 
can  be  changed, 

TAXPAYERS  NAME:    JOE  SMITH 
SOCIAL  SECURITY  NUMBER:     222-22-2111 


TYPE  OF  PROPERTY 

PROPERTY  ADDRESS 

CITY 

STATE 

ZIP 

INCOME 

RENTAL  INCOME 
ESCROW 


4-FAMILY  FRAME 

1000  MAIN  ST 

OURTOWN 

WI. 

53000 


$9800.00 
$  400.00 

TOTAL  INCOME^  $   10200 


EXPENSES 

GAS 

ELECTRIC 

WATER 

CLEANING 

TAXES 

INSURANCE 


$3200.00 
$  542.00 
$  125.00 
$  25.00 
$  875.00 
$  211.00 


GARDENING 

S 

20.00 

RUBBISH 

$ 

50.00 

PEST  CONTROL 

$ 

24.00 

PAINT 

$ 

75.00 

PLASTER 

$ 

10.00 

NAILS 

$ 

5.00 

COMMISSION 

$ 

150.00 

REPAIRS 

CARPENTRY 

$ 

510.00 

ELECTRICAL 

$ 

50.00 

PLUMBING 

$ 

100.00 

ROOFINNG 

$ 

500.00 

HARDWARE 

$ 

231.00 

MISC. 

$ 

12.00 

DOOR 

$ 

100.00 

WATER HEATER 

$ 

125.00 

FURNACE 

$ 

525.00 

TOTAL  EXPENSES  = 

$  7465 

MILEAGE  &:  TRAVEL 

1025 MILES®. 21  $  215.25 

OTHER  TRAVEL  EXP   $     50.00 


Notes  On  Using  These  Programs 

Program  1  is  written  in  Microsoft  BASIC 
for  the  PET,  so  only  minor  changes  are 
necessary  to  convert  it  to  Apple,  OSI,  or 
any  other  BASIC.  First  of  all,  follow  the 
suggestions  given  in  COMPUTE's  Listing 
Conventions.  The  yearly  report  given  from 
lines  1810  and  up  are  for  hardcopy  to  the 
Commodore  2022  printer,  which  supports 
automatic  paging  (CHR$(147)  sets  Top  Of 
Form,  CHR$(19)  performs  forced  paging) 
and  formatting  commands  (similar  to 
PRINT  USING). 

If  your  printer  has  any  special  features, 
such  as  horizontal  tabs,  you  may  want  to  use 
the  approach  in  the  Atari  version  of  this 
program.  It  only  outputs  to  the  screen,  and 
is  not  as  rigidly  formatted.  It  just  TABs 
from  the  item  field  to  the  numeric  field  by 
using  a  POKE  85,33  statement.  You'll  want 
to  use  HTAB  3 1  or  PRINT  TAB(3 1).  You 
can  still  have  printer  output  by  using  PR# 
(on  the  Apple)  or  changing  the  PRINT 
statements  to  LPRINT 


Program  1:  Microsoft  Version 

10  REM   PROPERTY  REPORT  BY 

20  REM  (ROGER  T  CHRISTENSEN) 

30  REM     1006  HAGERER  ST 

40  REM     RACINE  WI  53403 

50  REM     (414)  632-6922 

60  REM  ********9/2B/81************ 

70  REM  ***PROGRAM  STARTS  AT  90  *** 

80  REM  *************************** 

90  DIMP$(10) ,1(10) ,Y(100) 
100  P0KE59468,14 


LET  THE 

MANAGER 

DOIT! 


Inventory  Control 
Mailing  Lists 
Accounting  systems 
Personnel 
Costing 

Gathering  test  data 
Budgeting 
Scheduling 


Organize  and  File  Your  Records 
Without  a  Programmer 

The  easy  to  use  Database  System  suited 
for  both  businessman  and  programmer. 

Today's  Filing  Cabinet  for  CBM 

•  Never  again  misplace  an  invoice, 
important  document  or  key  customer 
address.  The  Manager  is  your  filing 
cabinet. 

•  Talk  to  the  Manager  and  it  responds. 

•  Take  command  of  your  filing, 
reporting  and  analysis  requirements. 

•  Create,  utilize  and  store  information 
in  familiar  and  compatible  forms. 

•  The  Manager  automatically  performs 
all  predefined  calculations  as  required 
in  your  business. 

•  Utilize  it  for  one  major  function  or 
include  many  important  records  for 
recall,  update  and  print-out  for 
analysis. 

•  Keep  inventory  levels  and  controls 
manageable  in  today's  economic 
environment  -  the  Manager  shows 
you  how. 


•  The  Manager  saves  money,  no 
in-house  programmer  required;  you 
and/or  your  secretary  can  operate 
the  system  effectively. 

•  The  Manager  saves  time;  fast  search 
capabilities  allows  speedy  recall  and 
easy  merging. 

Can  You  Afford  Not  To  Have  The 
(office)  Manager  Working  For  You? 

For  futher  information  and  the  name  of 
your  nearest  dealer,  call  CMD  -  the 
company  with  world  renewed 
expertise  on  Commodore  and 
distributors  of  Mupet  and  Mupet  II, 
The  Manager,  DTL  Basic  Compiler, 
and  Supergraphics. 


THE 
MANAGER 


$250.00  CMD 


CANADIAN  MICRO 
DISTRIBUTORS  LTD. 

365  Main  St.,  Mrllon,  Oniario  L9T  1P7 
416-878-7277 
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110  PRINT" {CLEAR} (02  DOWN} {11  RIGHT) {REV} IN 

COME  PROPERTY" 
120  PRINT" {DOWN}  THIS  PROGRAM  CAN  BE  USED  F 

OR  A  MONTHLY" 
130  PRINT" {DOWN}CASHFLOW  REPORT  GIVEN  ON  TH 

E  {REV}CRT{OFF}  OR" 
140  PRINT" {DOWN}A  YEAR  END  REPORT  ON  INCOME 

AND  EXPENCES"; 
150  PRINT" {DOWN} FOR  TAXES  IN  A  HARD  COPY." 
160  PRINT" {DOWN} [REV}ENTER{OFF}  '1'  FOR  A  M 

ONTHLY  REPORT" 
170  PRINT" {DOWN} [REV}ENTER{0FF}  '2'  FOR  A  Y 

EARLY  REPORT" 
180  PRINT" {02  DOWN}A  MONTHLY  REPORT  {REV}D0 

ES  NOT  REQUIRE{0FF}  " 
190  PRINT" {down} INFORMATION  THAT  YEARLY  REP 

ORTS  REQUIRE{DOWN} " 
200  FORAA=1TO1500:NEXT 
210  INPUT"NUMBER   1{03  LEFT}";MY 
220  IFMY=1THEN410 
230  IFMY=2THEN250 
240  PRINT" {UP} {REV} INCORRECT  DATA" :GOSUB135 

0:PRINT"{UP}  {UP}":G 

OTO200 
250  PRINT"{CLEAR} {02  DOWN} {11  RIGHT} { REV} IN 

COME  PROPERTY" 

260  REM    *****GENERAL  INPUT***** 

270  PRINT" {DOWN} {REV}ENTER{OFF}  SCHEDULE  NU 

MBER" 
280  INPUTSN 

290  PRINT" {DOWN} {REV}ENTER{OFF}  YEAR" 
300  INPUTDDD 
310  PRINT" {DOWN} {REV}ENTER{OFF}  TAXPAYER'S  " 

NAME" 
320  INPUTTNS 
330  PRINT" {DOWN} {REV}ENTER{OFF}  SOC.  SEC.  N 

UMBER" 
340  INPUTSSNS 
350  PRINT" {DOWN} {REV}ENTER{OFF}  TYPE  OF  PRO 

PERTY" 
360  INPUT  0P5 
370  PRINT" {DOWN} {REV}ENTER{0FF}  PROPERTY  AD 

DRESS" 
330  INPUTPA$ 
390  PRINT" {DOWN} {REV}ENTER{OFF}  CITY,  STATE 

,  ZIP" 
4  00  INPUTC$,S$,ZP 

410  POKE59468,12:GOSUB1340:GOSUB129  0 
420  REM*****UTILITY  INPUT***** 
430  PRINT" [DOWN} {REV}ENTER{0FF}  EXPENSES  FO 

R:":PRINT 
440  FORI=1TO10 
450  PRINTPS {I)TAB(15)  ; 
460  INPUTN(I) 
470  GOSUB1360 
480  T=T+N(I) 
490  NEXTI 
500  GOSUB1340 

510  REM****PROGRAM  INPUT  FOR  REPAIRS**** 
520  PRINT" {DOWN} {REV}ENTER{0FF}  EXPENCE'S  F 

OR  REPAIRS:": PRINT 
530  F0RK=1T06 
540  PRINTAS{K)TA8(15)  ; 
550  INPUT  E(K) 
560  GOSUB1360 
570  U=U+E(K) 
58  0  NEXTK 

590  IFMY=1THENGOTO660 

600  REM*****MILEAGE  S.  TRAVEL  INPUT***** 
610  GOSUB1340:PRINT"{03  DOWN} ENTER  MILEAGE" 

620  INPUTM 


630  GOSUB1360:PRINT" {02  DOWN}ENTER  OTHER  TR 

AVEL  EXPENSES"; 
640  INPUTET 
650  MM=M*.21 

660  REM****USER  INPUT  FOR  EXPENSES**** 
670  GOSUB1340 :PRINT" {DOWN} {REV}ENTER{OFF}  0 

THER  EXPENSES  (9) " 
680  PRINT" {D0WN}ENTER  ITEM  ','  AMOUNT" 
690  PRINT" {DOWN} {REV}ENTER{OFF}  0,0  {REV}T0 

{OFF}  {REV}END{0FF}":PRINT 
700  F0RL=1T09 
710  INPUTII$ (L) ,A(L} 
720  IFA(L) =0THEN760 
730  GOSUB1360 
7  40  TA=TA+A(L) 
750  NEXTL 

7  60  GOSUB1360:GOSUB13  50:GOSUB134  0 
770  REH****USER  INPUT  FOR  REPAIRS**** 

780  PRINT"{DOWN} [REV}ENTER  OTHER  REPAIRS  (9 

)" 
790  PRINT" {DOWN} ENTER  ITEM  ','  AMOUNT" 
800  PRINT" {DOWN} ENTER  0,0  TO  END" : PRINT 
810  F0RC=1T09 
320  INPUTRAS (C) ,R(C) 
830  IFR(C) =0THENa70 
840  GOSUB1360 

8  50  TT=TT+R{C) 

8  60  NEXTC 

870  GOSUB1360:GOSUB1350:GOSUB134  0 

880  REM    *****USER  INCOME  INPUT***** 

890  IFMY=2THENGOTO910 

900  GOTO920 

910  PRINT" {DOWN} {REV}ENTER{OFF}  {REV}T0TAL{ 

OFF}  YEARLY  INCOME  FOR  EACH  UNIT" 
920  PRINT" {DOWN) HOW  MANY  RENTAL  {REV}UNITS{ 

OFF)  ":PRINT 

9  30  IFMY=1THENGOTO950 
940  PRINT"FOR  " ; PA$ 

9  50  INPUTQ 

960  GOSUB1340 

970  IFMY=2THENPRINT" {DOWN} {REV}ENTER{OFF}  Y 

EARLY  RENT" :PRINT:GOTO990 
980  PRINT" (DOWN) {REV)ENTER{OFF}  MONTHLY  REN 

T":PRINT 
990  F0RY=1T0Q 

1000  PRINT"RENT  FROM  UNIT  ";Y; 
1010  INPUTZ(Y) 
1020  GOSUB1360 
1030  V=V+Z (Y) 
1040  NEXTY 

1050  GOSUB1350:GOSUB1340 
1060  IFMY=1THEN1170 

1070  PRINT" {02  DOWN)OTHER  INCOME" 
1080  PRINT" {DOWN) {REV}ENTER{OFF)  ITEM, AMOUNT 

(3)" 
1090  PRINT" {DOWN)ENTER  0,0  TO  END":PRINT 
1100  F0RH=1T03 
1110  INPUTT$ (H) ,EM(H) 
1120  GOSUB1360 
L130  IFEH(H) =0THEN1160 
1140  BB=BB+EM(H) 
1150  NEXTH 

1160  GOSUB1350:GOSUB1340 

1170  REM*****OUTPUT  AREA************** 
1180  PRINT"      {DOWN} {REV}ENTER{OFF}" 
1190  IFMY=1THEN1210 
1200  PRINT" {DOWN} '1'  FOR  PRINTER" 
1210  PRINT" {DOWN} '2'  FOR  SCREEN" : PRINT" {DOWN 

DOWN) '3'  TO  END": PRINT 
1220  INPUT"NUMBER   2{03  LEFT}";H 
1230  IFMY=1THEN1250 
1240  IFH=1THEN1810 


Introducing  the  PERCOM 
Alternative  to  ATARI  Disk  Storage 


Your  Atari  800  is  the  finest  home  computer  on 
the  market.  Now  you  can  own  a  floppy  disk 
system  that  measures  up  —  an  RFD  mini-disk 
storage  system  from  Percom. 

At  Percom  we've  been  making  disk 
storage  systems  since  1 977. 

Our  designs  are  proven,  our  quality  is 
well  known.  And  we  back  our  dealers  with 
service  know-how.  Expect  more  from  Percom. 
You  won't  be  disappointed. 

•  Operate  in  either  single-  or  double-density 
storage  mode  using  Atari  DOS  2.0S.  In 
double-density  you  can  store  almost  184 
Kbytes  (formatted)  on  one  side  of  a  40- 
track  diskette. 


Connect  your  Percom  RFD  first-drive 
system  directly  to  your  computer  or  connect 
into  your  system  through  your  Atari  810 
Disk  Drive. 

Add  an  RFD  first-drive  system  with  its 
versatile  (our-drive  controller,  then  connect 
as  many  as  three  more  low-cost  RFD  add- 
on drives. 

Write  application  programs  that  can  query 
and  set  up  your  system  to  operate  a  differ- 
ent type  drive  at  each  cable  position  —  that 
can  even  change  configuration  as  the 
program  executes. 


•  Get  quality  and  state-of-the-art  capability  at 
competitive  prices.  Percom  tirst-drlve  RFD 
systems  are  priced  from  only  $799,  add-on 
drives  from  only  $399. 
Watch  for  announcement  of  a  new,  power- 
ful, easy-to-use  disk-operating  system  for 
your  Percom-equipped  Atari  800  computer. 

Minimum  system  requirements  —  are  an  Atari  800 
computer  wish  24-Kt3ytes  o(  RAM  and  compalible 
video  display  system;  Atari's  dislf-operating  system 
(ver  2.0S)  and  owner's  manual;  and.  (or  add-on 
drives  (if  used)  an  optional  disk  drives 
interconnecting  cable  availalsle  from  Percom. 


For  the  best  thing  next  to  your  computer,  see  your  Atari  dealer 
about  a  Percom  RFD  floppy  disk  storage  system.  For  the  name 
of  your  nearest  dealer,  call  Percom  toil-free  1-800-527-1222. 


PRICES  AND  SPECIFICATIONS 

SUBJECT  TO  CHANGE 

WITHOUT  NOTICE. 


PERCOM  DATA  COMPANY,   IMC. 

11220  PAGEMlll.  HD  •  DALLAS    Tx  75843  .  ISKll  3a0.70B1 

ATAHt  800  &  ATARI  810  are  trademarks  of  the  Atari  Corporalion. 
PERCOM  is  a  trademark  of  Percom  Data  Company,  Inc. 


/ 
I 
I 
I 


I 
I 
\ 


Yes  ...  I'd  like  to  know  more  about  Percom  RFD  disk 
drives  for  my  Atari  800  Computer.  Push  me  free  literature. 

Send  10:  PERCOM  DATA  COMPANy.  Inc.,  Depl.  18-C01 
1 1220  Pagemill  Road.  Dallas,  Texas  75243 


Street 


city 


state 


zip  phone  number 

I  plan  to  add  a  hard  disk  system  to  my  Atari:  n  yes    D  no. 
MAIL  TODAY! 
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1360 

1370 

1380 
1390 
1400 

1410 


:TA$=STRS(TA) :TTS= 


1250  IFH=2THEN1400 
1260  IFH=3THEN1730 
1270  PRINT" {UPl {REV3 INCORRECT  DATA" :G0SUB135 

0:PRINT"{Up3  fUPJ 

" :GOTO1220 
1280  REM*****ITEMS  can  BE  CHANGED***** 
129  0  P$(1)="GAS":PS{2)="ELECTRIC":P$(3)="WAT 

ER":P5{4)="OIL":P${5)="CLEANING" 
1300  P$ {6)="TAXES":P$ (7) ="INSURANCE" : P$ (8)=" 

GARDENING" : P$ (9 ) ="RUBBISH" 
1310    P${10)="PEST    CONTROL" : A$ (1)="CARPENTRY" 

:A$ {2)="ELECTRICAL" 
1320    A$  (3}="PLUMBING":AS(4)="R00FING'':A$(5)  = 

"HARDWARE" :A5 (6) ="MISC .": RETURN 
1330  REM*****GOSUB  ROUTINES***** 
1340  PRINT" {CLEAR} {02  DOWN} {11  RIGHT} {REVllN 

COME  PROPERTY" 
1350  FORAA=1TO700:NEXTAA: RETURN 

PRINT" (UP}  ' (  <  >  <  *  t  *  <  ( 1  (  *  1  *  t 1  <  ■  ■  <  I  *  ■  ■  *  <  >  ■ 

' " : RETURN 

PRINT" {CLEAR} { HOME} " : RETURN 

F=T+U+TA+TT: RETURN 

REH*****SCREEN  PRINTOUT*****" 

GOSUB1350:GOSUB1340 

Ql$="UTILITIES":Q2$="REPAIRS":Q3S="OTHE 
R  EXPENSES" :Q4$="0THER  REPAIRS" 
1420  Q5S  =  ''T0TAL  INCOME  =  S "  !Q65  =  "TOTAL  EXPEN 

CES  =  $" 
1430  Y=10:VA=V+BB:VY=18 
1440  GOSUB1380 
1450  FS=STR$(F) 
1460  T$=STR$ (T) :US=STRS (U) 

STR$  CTT)  : VV$  =  STRS (VA) 
1470  PRINT:PRINT 

IFMID$ (T5,7,l)<=""THENT$=T$+".00" 

PRINTSPC(YY-LEN(Q1$) ) ; Ql$ ; SPC ( Y-LEN (T$} 
T$ 

PRINT 

IFMID$ (U$,7,l)<=""THENU$=US+".00" 

PRINTSPC(YY-LEN(Q2$) ) ; Q2$ ; SPC (Y-LEN (US  ) 
U$ 

PRINT 

IFHIDS (TA$,7 , 1) <=""THENTA$=TA$+" .00" 

PRINTSPC(YY-LEN(Q3S) ) ; Q3$ ; SPC (Y-LEN (TAS 

));TA$ 
1560  PRINT 

157  0  IFMID$  (TT$,7,l)<  =  ""THENTTS=TT$  +  ''.00" 
1580  PRINTSPC(YY-LEN(Q4$) ) ; Q4$ ; SPC (Y-LEN (TT$ 

)  )  ,-TT$ 
1590  PRINT"  #♦«####<!♦###»#«»####«  #»#»###"  :GOS 

UB1350 
160  0  IFMIDS (F$,7,l)<=""THENF$=F5+".00" 
1610  PRINTSPC(YV-LEN(Q6$)) ; Q6$  ;  SPC (Y-LEN {F$) 

);FS 
16  20  IFMID$(VV$,7,l)<=""THENVV$=VV$+".00" 
1630  PRINT:PRINTSPC(YY-LEN(Q5$) ) ; Q5$ f SPC (Y-L 

EN(VV$)) ;VV$ 
1640  S=V-F 

SP$=STR$ (S) 

IFMID$(SP$,7,1)  <  =  ''"THENSP$  =  SP$+".00" 
PRINTTAB(20) ;"########" 
IFV>FTHEN1700 
IFV<FTHENi720 

PRINTrPRINT" {REV}PROFIT{OFF}  >>>>>>>>> 
$"rSPC(Y-LEN(SP$)) ;SP$ 
1710  GOTO1740 
1720  PRINT:PRINT''{REV}\\\{OFF}   LOSS   {REV}\ 

\\{OFF}  >  $";SPC(Y-LEN(SP$)  )  ;SPS 
1730  GOSUB1350 
1740  PRINT" {DOWN}DO  YOU  WANT  ANOTHER  REPORT" 

1750  PRINT"{DOWN}{REV}Y{OFF}ES  OR  {REV}N{OFF 
OFF}0"; 


1480 

1490 

) 

1500 
1510 
1520 

1530 
1540 
1550 


) 


) 


1650 
1660 
1670 
1680 
1690 
1700 


1760  GETSS$:IFSS$=""THEN1760 

1770  IFSSS="Y"THENPRINT"{CLEAR} {04  DOWN}":GO 

SUB137  0:GOSUB1340:CLR:POKE59468,14 

:GOTO160 
1780  IFSS$="N"THEN1800 

1790  PRINT" {CLEAR} {06  DOWN} " :GOTO1740 
1800  PRINT" {CLEAR} {HOME} ": END 
1810  REM*****PRINTER  PRINT-OUT*****" 
1820  PRINT"{CLEAR}{HOME} {03  DOWN} POSITION  PA 

PER  AND  HIT  EREV}RETURN{0FF} " 
1830  GETVV$:IFVVS=""THEN1830 
1840  GOSUB1380 

18  50  OPENl,4:OPEN2,4 ,1 :0PEN3 , 4 ,2 : 0PEN4 ,4 ,4 
1860  PRINT#4 
1870  PRINT#1,CHRS(147) 
1880  PRINT* 1, TAB ( 30 );" INCOME  PROPERTY  REPORT 

SCHEDULE  #:  ";SN 
1890  PRINT#1,TAB(36) ;"FOR  ";DDD 
1900  PRINTtl 

1910  PRINTtl, "TAXPAYER'S  NAME:  ";TN$ 
1920  PRINTfl, "SOCIAL  SECURITY  NUMBER:  ";SSNS 

1930  PRINTtl 

1940  PRINTtl, "TYPE  OF  PROPERTY:  ";OPS 

1950  PRINTtl 

1960  PRINTtl, "PROPERTY  ADDRESS:  ";PA$ 

1970  PRINTtl, TAB(10) ;"   CITY;  " ; C$ 

1980  PRINTtl, TAB(10) ;"  STATE:  "  ;  S$ 

1990  PRINTtl, TAB(10) ;"    ZIP:";ZP 

2000  PRINTtl 

2010  G$="        AAAAAAAAAAAAAAAA    S9999.99" 

2020  PRINTt3,G$ 

2030  PRINTtl, TAB(10)"INCOME" 

2040  PRINTtl, TAB (10);"#t#filil" 

2050  PRINTtl 

2060  PRINTt2, "RENTAL  INCOME" ,CHR$ (29) ,V 

2070  PRINTtl 

2080  F0REI=1T03 

2090  IFEM(H) =0THEN2110 

2100  PRINTt2,T$(H)  ,CHR${29)  ,EH<H) 

2110  NEXTH 

2120  PRINTtl 

2130  PRINTtl, TAB(40), -"TOTAL  INCOME  =  $";V+BB 

2140  PRINTtl 

2150  PRINTtl, TAB(10) "EXPENSES" 

2160  PRINTtl, TAB(10)"fttttttt" 

2170  PRINTtl 

2180  FORI=1TO10 

2190  IFN(I) =0THEN2210 

2200  PRINTt2,PS (I) ,CHR$(29) ,N(I) 

2210  NEXTI 

2220  F0RL=1T09 

2230  1FA(L)=0THEN2250 

2240  PRINTt2,IlS(L) , CHRS {29 ) , A (L) 

2250  NEXTL 

2260  PRINTtl 

2270  PRINT! 1,TAB(10) ;"REPAIRS" 

2280  PRINTtl. TAB (10) ;'ttttttl»" 

2290  PRINTtl 

2300  F0RK=1T06 

2310  IFE(K)=0THEN2330 

2320  PRINTt2,A$(K) ,CHR$(29) ,E(K) 

2330  NEXTK 

2  34  0  F0RC=1T09 

2350  IFR(C) =0THEN2370 

2360  PRINTt2,RA$ (C) ,CHR$(29) ,R(C) 

2370  NEXTC 

2380  PRINTtl 

2390  PRINTtl, TAB  (  40)  ,- "TOTAL  EXPENSES  =  S";F 

2400  PRINTtl 

2410  PRINTtl, TAB(10);"MILEAGE  &  TRAVEL" 


THEY  CAME  OUT  OF  THE  BLUE 
■     OF  THE  WESTERN  SKY  "^ 


and  it's  up  to  you  to  stop  them! 


EM 


FEATURING  ARCADE  ACTION 
GRAPHICS  AND  SOUND 


You. know  those  alien  residents  who  look  like  blue  jello 

and  smell  like  a  cow  pasture  on  a  warm  day?    Well. 

-they're  up  in  arms  about  something  and  have  declared 
war!  Their  weapons  are  Cyborg .  ships  with  their 
■intelligent    parts    suspended    inside.      These  Cyborgs 

,,  pursue  like  crazed  bats  to  try  and  kamikaze  your  crew 
^^pods.     You  re     armed     with     anV 

^unlimited  supply  of  Guided  Energy  \>i'   —  • 

y    Darts,   but  even  when  you  blast    ■f'^ 


sill,  II  ICII  (JVJUI   1  Ii3>jajf  I   I  iisj^iiw^      ^ 

come  right  at  you!  Good  luck.  ■'  ■ 
{You'll  need  it!) 


usually  found  only  on  coin-operated  video  arcade 
machines.  These  include  advanced  play  levels, 
running    high    score    (with    high    score  "clear' 

i  option),  two  player  option,  brilliant  horizontal 
§pra[[in.g,,   §nd  great  sound  effects. 


»I?PLE  VERSION 


fiffiiMdLi 


ATARI  VERSION 

C>:yi''i>i&il  Larimer.^' 


48K  DISK  SZS.95 


>»   TRS-ad  VERSION' 

"..•^:m  


HE     ARE     OVERRUN 
I  1SK  TAPE  t1B.»S  24K  DISK  92AjaS 
E^^^ff         ^ 

jFO 'ORDER! 


_.        ,       Vi^'^       INTERNATIONAL 
■"•  '  ^  Division  DF  SCOir  ADAMS   INC 

BOX  3435,  LONSWOOO  FL  32?SO 

(3051  862-6917  (QUESTIONS) 

, ORDER  FROM  YOUR  FAVORITE  DEALER 

or  CALL  TOLL  FREE  (BOO)  3J7.7172 


'  16K  TAPE  S19.9S  32K  DISK  S24.95 


■  ORDERS  ONLY  PLEASE  li^ 
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2420  PRINT«l,TAB(10);"i##»i#t«#»»t»t#t" 

2430  PRINTtl 

2440  REM******MILAGE  COST  AT  LINE  650****" 

2450  PRINT#2,M;"  MILES  @  . 21" ,CHR$ (29) , MM 

2460  PRINTtl 

2470  PRINT#2, "OTHER  TRAVEL  EXPENSE" ; CHR$ (29 ) 

,  ET 
2480  PRINT#1,CHR$ (19) 
2490  PRINT#1 
2500  CL0SE1,4 
2510  PRINT" {02  DOWN}D0  YOU  WANT  ANOTHER  HARD 

COPY" 
2520  PRINT" {DOWN} {REV}ENTER{OFF}  'Y'  IF  YOU  " 

DO  OTHERWISE  'N'  " 
2530  GETSS$:IFSS$=""THEN2530 
2540  IFSSS="Y"THEN1820 
2550  GOTO1160 
2560  END 


Atari  Notes 

The  Atari  version  has  no  provision  for 
hardcopy  (output  to  primer).  One  reason 
hardcopy  is  not  inchided  is  because  the  type 
of  printer  used  by  Atari  owners  may  vary 
from  a  40-column  printer  such  as  the  820 
or  822,  to  an  80-column  one  such  as  the  825 
or  the  MX-80.  To  serve  the  greatest  number 
of  users  (including  the  many  who  don't  own 
a  printer),  the  yearly  report  in  lines  1810- 
2510  is  written  for  screen  output.  Some 
changes  would  be  necessary  to  route  the 
output  to  the  printer  (like  changing  PRINT 
to  LPRINT). 


Program  2:  Atari  Version 

90  DIM  P*(10*15>.I(10>/i'(100>.T>m30).SS 
H*(12).PAi(30>.C*<15).S$(2>.A$(  6-^15);  11$ 
(3aS9).IILNc:9>.T$(38) 

95  DIM  «9>.RA$(9:!;30>>RALN<9),Tr$<3*30). 
TTLH<3>.BK3).N(10).E(6),R(9;' 

96  DIM  Z<10).OP$(20> 

100   Pt="    "^P$(i5e>="   ":P$(2)=P$:A^=P$ 
105  OPEN  »h4>0."K" 

107  FOR  1=0  TO  9  =  A<I>=0  =  t-Ki;'=0--R<I>=0  =  Z( 
I>=0:f€XT  I^Z(10)=a=HC10:=0:FOR  1=0  TO  3 

:EMi:i)=0:^OT    I 

108  FOR  1=0  TO  6'E(I)=0^bEXT  I 

110  GRAPHICS  0:POSITION  13.0=?  "lINCOft 

PROPERTY!" 

12*0  ?  "{DOWhOThis  prosrara  can  be  used  fo 

r  a" 

130  ?  "{DOlWrtionthly  casWlow  t^eport  or" 

140  ?  "{ECil'H>a  year  &nd  report  for  incom 

e  and" 

150  ?  "(01*0 expenses  for  taxes." 

160  ?  "{DOHOEfiter  111  for  a  flwnthly  rep 

ort" 

170  ?  "{DCWhDEt'tta-  121  for  a  aearla  repo 


rt" 

180  ?  "C2  DOWN} A  ftxnthly  report  does  rot 
re-^uire" 

190  ?  "{DOi*D information  that  yearly  rep 
orts<DOi.W>  require . "  ^  ? 

200  ?  "Numbet-?K2  LEFT}" j  =  INPUT  MY 
220  IF  m=\  T^€H  410 
230  IF  M^'=2  T^EN  250 

240  ?  "-CUP}IIHCORRECT  DATA  I  CBELL) "  ^  ?  "(U 
P}  CUP}  "^  GOTO  200 

250  GRAPHICS  B^POSITION  13,0=?  "IINCOME 
PROF'ERTVI" 

260  REM  tVit  GEhERAL  IhRIT  Utt 
270  ?  "{D)3l*0IEMTERt  Schedule  rw^ber" 
280  IhPUT  SN 

290  ?  "(0014N}! ENTER!   Year" 
300  IHHJT  DOO 

316  ?  "1001*0 1  ENTER  1  Ta;<payer's  naffle" 
320   nfUT  TN$ 

330  ?  "{DOWN}  I  ENTER  1  Social  Security  Nuai 
ber" 

340   IM=UT  SSNt 

3Si  ?  "CDDl^OIEHTERI  Type  of  property" 
360   imJT  0P$ 

370  ?  °{DO^^IN}IEHTER!  Pf-operty  address" 
380   IWHJT  Pft$ 

396  ?  -CDJltOlEHTERl  Cita"  =  INPUT  C$  =  ?  "1 
EFn"ERI   SUte  (two  lettefO"  =  IH^T  S* 

400  ?  "IDITERI   ZIP  CO0E"^I^PUT  ZIP 

410  GOSUB  1340=GOSUB  1290 

430  ?  " {DOWN}! ENTER!   Expenses  for  repair 

5="-? 

440  FOR  1=1  TO  10 

450  ?  P$<U15-14,m5>; 

460  IHnJT  T  =  N(i;'=T 

470  GOSUB  1360 

486  f€XT  I 

500  GOSUB  1340 

510  REM  tmi  PROGRAM  It^T  FOR  REPAIRS  t 

520  ?  "{DOWN} I  ENTER!  Expenses  for  repair 

530  FOR  K=l  TO  6 

540  ?  ft*(K*15-14.K^.15::'; 

556   imn  T:E<K>=T 

568  L1=U+EC.K) 

570  !€XT  K 

596  IF  m^^l  TVEN  669 

600  RBI  tU  MILEAGE  &  TRA>vEL  WUT  WH 

610  GOSUB   1348  =  ?  "13  DttfO ENTER  Mil  ease" 

620  l\fm  h 

636  GOSUB  1360=?  "{2  00144}  ENTER  otV-«r  tr 

avel   expenses" ; 

640  IhPUT  ET 

650  MM=Mt0.21 

660  REM  tn  USER  INPUT  FOR  EXPENSES  *** 

670  GOSUB  1340=?  "OSMOIENTERI   other  ex 


Turn  To  The  Future 
With  COMPUTE!  Publications 


The  Beginner's  Guide  To  Buying 
A  Personal  Computer 

A  Novice's  handbook  of  useful,  helpful  In 
formation  designed  to  teach  you  the  basics 
of  evaluating  and  selecting  a  personal 
computer  Written  in  plain  English 
for  the  interested  beginner. 
Complete  with  personal  com- 
puter specification  charts  and 
buyer's  guide,  Applicable  to 
home,  educational,  and 
small  business  buyers,  ISBN 
0-942386-03-5. 
Paperback,  $3,95. 

COMPUTEi's 
First  Book  Of 
Atari 

192  pages  of  useful,  in- 
formative applications 
and  programs  from 
COMPUTE!  magazine  issues 
now  out  of  print,  includes 
previously  unpublished  infor- 
mation including  Memory  Map, 
Contents  include  such  articles  and 
programs  as  "Adding  A  Voice  Track 
to  Atari  Programs,"  "Designing  Your 
Own  Atari  Graphics  Modes,"  and  "Inside 
Atari  BASIC,"  Spiral  bound  for  ease  of  access 
to  listings.  For  Beginner  level  to  Advanced  Atari 
users,  ISBN  0-942386-00-0,  Paperback.  $12,95, 


Inside  Atari  DOS 

From  the  authors  of  the  Atari  Disk 
Operating  System,  an  exciting  step-by-step 
guide  to  the  DOS  software.  Complete 
with  listings  of  commented  source  code 
and  detailed  explanations  of  each 
module  of  code.  Author:  Bill 
Wilkinson,  Optimized  Systems  Soft- 
ware, Inc,  Spiral  bound  for  ease 
of  access  to  listings.  For  inter- 
mediate to  Advanced  Atari 
Users.  ISBN  0-942386-02-7. 
Paperback.  $19.95 

COMPUTEi's 

First  Boole  Of 

PET/CBIVI 

256  pages  of  Commo- 
dore PET  and  CBM  articles 
from  COMPUTE!  magazine 
issues  now  in  print.  Includes 
such  classic  articles  and 
programs  as  "Feed  Your  PET 
Some  Applesoft,"  "Disk  Lister; 
A  Disk  Cataloging  Program," 
"Cross  Reference  For  The  PET." 
Spiral  bound,  ISBN  0-942386-01-9. 
Paperback,  $12.95 

COMPUTE!  Bool<s 

invites  dealer  inquiries.  Call  the  Toll 
Free  Number  below  for  Dealer  Information. 


COMPUTE!  Magazine 

A  Monthly  encyclopedia  of  informative  applications  articles  and  programs.  COMPUTE!  features  articles,  programs, 
and  columns  covering  the  spectrum  of  home  and  educational  computing.  Monthly  reviews,  complete  BASIC 
and  machine  language  listings  of  games,  utilities,  applications  such  as  "Programming  Your  Home  Insurance 
Inventory,"  "Real  Estate  Investment  Analysis,"  'Telecommunications;  How  To  Use  A  Modem,"  and  much  more. 
Written  for  children  and  parents,  educators,  novices  to  advanced  programmers.  Principal  editorial  coverage  is 
Atari,  Apple,  Commodore  PET/CBM,  and  VIC-20.  Editorial  coverage  is  expanding  to  include  TI-99/4A,  Sinclair  ZX-81, 
and  Radio  Shack  Color  Computer.  Latest  Issue;  224  pages. 

Mail  to:  COMPUTE!  Publications,  P.O.  Box  5406.  Greensboro,  NC  27403  USA 


COMPUTE!  MAGAZINE 


My  Computer  Is; 

□  Commodore  QOSI 
PET/CBtvl         □  Radio  Sfiock 


□  V1C-2Q 

□  Apple 

□  Atari 
□AIM 


Color  Computer 
aTlW/4A 
□  other. 


□  Don't  vet  tiove  one 


For  Fastest  Service 

Call  Our  Toll-Free 

US  Order  Line 

800-345-8112 

In  Pennsylvania  Call 

800-M2-2444 


□  320,00  One  Veor  US  Subscription   □  $25,00  Canada  and  Inft  Surface  Mail 

□  $36,00  Two  Year  US  Subscription    □  $38.00  Europe  Air  Deliverv  (Foreign 

□  S64.00  Three  YeorUS  Subscription      orders  must  be  pre-paid  in  US  Funds) 


□  Payment  Enclosed 
Acct.  No. 

□  VISA 

□  MasterCard      □  Americon  Express 
Expires              / 

Nome 

Address 

City 

State                Zip 

Country 

COMPUTE!  Books 

For  fastest  service,  in  ttie  US  call  ToH  Free  BOO-334-0868. 

In  NC  call  919-275-9809. 

Price        Shipping/Handling 

$  3.95  ea. 
12.95ea. 
».95ea. 
12,95  ea, 


QuantHy 

Beginner's  Guide 

First  Book  ot  Atari 

Inside  Atari  DOS 

First  Book  of  PET/CBM 


$1,00ea. 
2.00  ea. 
200  eo. 
2.00  ea. 

Total 


All  orders  must  t>e  prepaid  (money  order,  ctieck  or  ctiarge).  All  payments 
must  be  In  US  funds  (Outside  ttie  US  odd  S4.00  stiippinng  and  tiandling  for  air 
mail,  $2.00  for  surface  mail.)  NC  residents  add  4%  sales  tax. 
□  Payment  Enclosed        □VISA      nMosterCard      □  American  Express 
Acct,  No, Expires / 

Nome 

Address  


City 


State 


Jie- 


Country 


Allow  4-6  weeks  for  cJelivery.  Foreign  surface  delivery  2-3  months. 


ATARI  is  a  I'egislered  trademark  of  Atari,  Inc.  PET  and  C8M  are  traderrxjHcs  of  Commodore  Business  Machines,  iix;. 
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perYse5"  =  ?  "aAB>CI>  to  nine>" 

680  ?  "{DOWhDEHTER  ITEM  <RETURN>  fHOUKT 

<RETLtRN>" 

698  ?  "{DOWN}  I  ENTER  I  <RETURN>  when  done" 

780  FOR  L=l  TO  9 
705  ?  "ITEM"; 

710  IhPUT  T$=IF  LEN-at)  THEN  II$<L«30-29 
I  <  L- 1  )*30+LDK  T$ )  >=T$  =  I  IL>K  L  >=LEhK  T$ ) 

711  IF  LEN(T$>=e  THEM  768 
715  ?  "tf10UHT"j 

720  IhPUT  T^A(L>=TaF  T=8  THEH  768 

730  GOSUB  1360 

740  TA=TA+ft(L) 

750  NEXT  L 

760  GOSUB  1360:  GOSUB  1350  =  GOSUB  1340 

778  REM  tU  USER  ItPUT  FOR  REPAIRS  tift 

780  ?  -mOWNJiENTER  OTHER  REPftlRSl  <Up  t 

0  9)" 

7S©  ?  "OKMOENTER  ITEM  <RETURN>  ATIOUNT 

<RETURN>" 

800  ?  "  {DOWN}  1  ENTER  I  <RETURN>  when  done" 

810  FOR  C=l  TO  9 

815  ?  "ITEM"; 

820  IhPUT  T$aF  LEH(T$)  THEN  Rft$(C*30-29 

.  ( C- n*3&+LEN(  T$  »=TI :  RALN(  C  >=LEN<  T$ ) 

822  IF  LEN<T$>=0  THEH  768 

825  ?  "ftrii3UNT"j 

830  IhfUT  T  =  R(C)=T  =  IF  T=0  THEN  878 

840  GOSUB  1360 

850  TT=TT+R(C) 

860  NEXT  C 

878  GOSUB  1360- GOSUB  1358  =  GOSUB  1340 

880  REM  nt  USER  IfCOrt  ItFUT  tU 

890   IF  m=2  T^€N  910 

900  GOTO  920 

910  ?  "{DOWN} I  ENTER  I    I Total  I  Yearly  inco 

flte  for  each        init" 

920  ?  "{DOUhDHow  (imna  rental    lunit5l"=? 

930  IF  m=l  THEN  958 
940  ?  "For  ";Pft$ 
950   IMH.1T  QQ 
960  GOSUB   1340 

970  IF  m=2  T^€N  ?  "  CDOWN>  I  ENTER  1   Yearly 
t'Bnt"  ■'^  =GOTO  990 

980  ?  "{001*0 1  ENTER  I  .wnthly  rent"=? 
990  FOR  Y=l  TO  QQ 
1000  ?  "Rent  from  uiit  ";Y; 
1810  IhPUT  T:Z(V>=T 
1020  GOSUB  1360 
1030  li^U+ZCY) 
1046  h£XT  V 

1050  GOSUB  1350  =  GOSUB  1340 
1060  IF  m'=l  ThEN  1170 
1070  ?  "{2  D0m}0ther  income" 
1060  ?  "CDOllOIEMTERI   ITEM  <RETURN>  AMOU 
HT  <RETURN>"=?  "(Up  to  3)" 


1890  ?  " {DOWN} 1  ENTER  1  <RETURN>  when  done 

u 

1100  FOR  H=l  TO  3 

1105  ?  "ITEM"; 

1110  INPUT  T$aF  LEN(T*)  Tt€N  TT$(H«30-2 

9  A  H- 1  >*30+LEN(  T$  >  >=T$  =  TTLN<  H  M£l+:  T$ ) 

nil   IF  LEN<T$)=0  THEN  1160 

1115  ?  "AMOUKT"; 

1120  IhPUT  T  =  EMC  H)=T  =  GOSUB  1360 

1130  IF  EM<H)=0  THEN  1168 

1140  B8=BB+EM(H> 

1150  NEXT  H 

1160  GOSUB  i350:GOSlB  1348 

1170  REM  ttn   OUTPUT  AREA  Wl. 

1188  ?  "{DOIW}  lENTERl" 

1200  ?  "{DOWN} HI  for  screen  output" 

1210  ?  "{DOWN} 121  to  end"=? 

1220  ?  "Number?! {2  LEFT}"; = INPUT  H 

1240  IF  H=l  AND  MY=1  T1€N  1480 

1245   IF  H=l  AHD  MY=2  ThtN  1810 

1250  IF  H=2  THEN  1888 

1270  ?  "{UP}  I  INCORRECT  DATA!  {BELL}"  =?  "{ 

UP}  {UP} "= GOTO  1220 

1280  REM  ITB1S  CfiH  BE  CHANGED 

1298  DATA  iIIAS. ELECTRIC. WATER. OIL^CLEANIN 

G. TAXES.  INSURANCE, GAROB-^ING 

1380  DATA  RUBBISH. PEST  CONTROL.  CAI^>ENTRY 
.  ELECTRICAL,  PLmBING.  ROOFING.  HARDI.WRE.  MI 
SC. 

1310  RESTORE  129^  =  FOR  1=1  TO  10  =  READ  T$: 
P$(  1*15- 14.  <I-1)*15+LEN(T$»=T$:  NEXT  I 
1320  FOR  1=1  TO  6  =  READ  T$  =  A$<  1*15-14.  ( I- 
1)*15+LEN(T*»=T$=NEXT  I 
1330  REM  tU  SUBROUTINES  tU 
1340  GRAPHICS  OPPOSITION  13.0=?  "lIMCOtt 
PROPERTY  I "=RETURN 

1356  FOR  AA=1  TO  100  =  NEX'T  AA^RETURN 
1360  RETURN 

1370  ?  "{CLEAR}";  =RETURN 
1380  F=T2+U+TA+TT^  RETURN 
1390  REM  :*Jm  SCREEN  PRINTOUT  *** 
1480  GOSUB  1350:  GOSUB  1340 
1430  Y=18:iJA=U+Be:YY=18 
1446  GOSUB  1388 
1470  ?  =? 

1490  ?  "UTILITIES =    ".T2 
1520  ?  "REPAIRS:       ".U 
1530  ? 

1540  ?  "OTHER  EXPENSES  =".Tft 
1550  ?  "OTHER  REPAIRS =".TT 
1590  ?  "I 

l"=GOSUB  1350 
1600  ?  "TOTAL  EXPENSES  =$%F 
1630  ?  "TOTAL  INCOME  =$".UA 
1640  S=iJ-F 
1670  ? 

1680  IF  U>F  T^CN  1788 
1690  IF  IKF  T^€N  1728 
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1708  ?  "PROFIT  »»»»  $"iS 

1710  GOTO  1740 

1720  ?  "LOSS  »»»»»  $^S 

1730  G0SU8  1350 

1740  ?  "Do  you  want  anotlter  report" 

1750  ?  "lYles  or  INIo?"j  =PQKE  764.255 

1760  K=fEEKC764)=IF  K=255  T^€H   1760 

1765  POKE  764.255 

1770  IF  K=43  THEN  ?  « (CLEAR)  C4  D014H>"^G0 

SUB   i370  =  GOSUB  1348 -GOTO  160 

1780  IF  K=35  THEN  1880 

1790  ?  " {CLEAR} <:6  DOWN)"  =  GOTO  1748 

1800  GRAPHICS  S^EHD 

1810  REM  tn  YEARLY  REPORT  Wn 

1820  ?  "{CLEAR>  INCOrt  PROPERTY  RE 

PORT" 

1830  ?  "  Sd«dule*";SH=? 

1840  ?  'Taxpayer's  rvaffle  = 


"Social  Security  # 
"Type  of  property 
"Property  Ackt^ess 
CITY 
STATE 
ZIP 


";TM$ 

";SSN*-:? 

";0P$  =  -? 

";PA$ 

";C$ 

";S* 

"jZIP 


1850  ? 

I860  ? 

1870  ? 

1889  ?  • 

1890  ?■  " 
1900  ?  " 
2000  ? 

2020  POKE  35il7=?  "IIHCOMEI" 

2030  ?  =? 

2040  ?  "Rental   Incoflie" ;  ■  POKE  85.32^?  "$° 

;U 

2050  FOR  H=l  TO  3 

2060  IF  E!KH>=0  T^e^  2110 

2109  ?  TT$(  h«30-29,  (  H-l  >*30+TTLNC  H ) ) j  =  PO 
KE  85.33  =  ?  "*"^EmH) 

2110  h€XT  H 
2120  ? 

2130  ?  "TOTAL  IM:0ME  =  *"^U+B8 

2149  ?  ■■?  "I  PRESS  mi  KBi  TO  COWTIHUEl" 
;:GET  #LA'?  "<CLEAR>" 

2150  POKE  85.16^?  "I  EXPENSES  I" 
2170  ? 

2180  FOR  1=1  TO  10 

2199  IF  M(  I  >=0  THEN  2210 

22^  ?  P$Cm5-14. 1*15 >j=  POKE  85.33  =  ?  "$ 

"iNCD 

2210  NEXT   I 

2220  FCR  L=l  TO  9 

2230  IF  A(:L>=9  T^€N  2259 

2249  ?  n$CL*30-29.(L-l)*30+IILNCL));=PO 

KE  85.33  =  ?  "$"jA(L) 

2259  NEXT  L 

2260  ?  =?  "I  PRESS  AW/  KEY  TO  CONTIHUEI" 
;=(IT  il.A 

2270  ?  " {CLEAR} "i=POKE  85.16  =  ?  "1  REPAIRS 

r 

2299  ? 

2300  FOR  K=l  TO  6 

2310  IF  E<K>=0  THEN  2338 

2320  ?  A$<K«15-14.K*15>i=P0KE  85.33--?  "$ 


%E(K> 

2339  t€KT  K 

2340  FOR  C=l  TO  9 

2350   IF  RCC>=8  THEN  2378 

2360  ?  RA$(C*30-29.(C-1)*38+RALN<C));=PO 

KE  85.33  =  ?  "$"jR(C) 

2370  t€XT  C 

2^9  ? 

2390  ?  "TOTAL  EXPENSES  =  *"jF 

2400  -7  •?  "1  PRESS  aii  KEY  TO  CONTlMLJEr 

;=(ZT  #1.A 

2410  ?  ■  {CLEAR} "=  POKE  85.11=?  "Milease  a 

nd  Tra^-el " 

2420  ? 

2440  REM  nX  MILEAGE  COST  AT  LINE  658  U 

% 

2450  ?  n/'  Miles  e  .21  =  $";rt1 

2460  ? 

2470  ?  "Other  travel  expense;  $"jET 

2480  ?  =? 

2490  ?  =?  "I  PRESS  AWf  KEY  TO  CONTIWJE!" 

;=GET  il.A 

2510  GOTO  1160 


Using  >/oar computer 

in  an  interesting 

application? 

Write  it  up  for 

other  COMPUTE! 

readers  to  use. 


ScotoK  Diskettes 

Rely  on  Scotch'  diskelles  lo  keep  your  valu- 
able data  safe  Dependable  Scotch  diskettes 
are  tested  and  g  uaranleed  error-tree.  The  I  ow 
abrasivtty  saves  your  read/write  heads 
The/re  compatible  with  most  diskette  dnvps 


(800)235-4137 


Odafer  Inquiries 
Invited 


PACinc 

EXCHANGES 

100  Foolliill  Blvd. 
San  Luis  Obispo,  CA 
93401.  InCal.call 
1800)  592-5935  or 
(805)543  1037 
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This  slrafegy  game  will  run  as  presented  on  any  Commo- 
dore computer.  A  version  for  the  Atari  is  included  sepa- 
rately. The  Commodore  version  xvill  also  run  on  an  Apple 
with  the  changes  noted  at  the  end  of  the  article.  Originally 
written  for  the  VIC,  it  has  no  .sound  effects  (to  save 
memory).  These  were  added  to  the  Atari  Versioji. 


Outpost 


Tim  Parker 
Kanata,  Or^itario 

The  object  of  Outpost  is  to  survive.  You  are  placed 
in  an  immovable  outpost,  armed  with  torpedoes, 
main  and  secondary  energy  armaments,  and  a 
targeting  computer.  Your  opponents  come  in 
three  sizes,  labelled  SML  (small),  MDM  (medium) 
and  HVY  (heavy).  Their  objective  is  to  overrun 
you,  or  destroy  you  by  knocking  out  your  arma- 
ments, computer,  or  energy  supply. 

When  RUN,  the  screen  gives  you  quite  a  lot  of 
information.  Your  status  is  displayed  to  the  right 
center,  where  values  for  ENGY  (energy),  COMP 
(computer),  MAIN  (main  armament),  SECN  (sec- 
ondary armament),  TORP  (torpedoes),  and  VP 
(victory  points)  are  displayed.  Energy  is  rated  from 
zero  to  ninety-nine.  If  tlie  energy  drops  to  zero, 
you  lose  the  game.  Computer  efficiency,  and  both 
main  and  secondary  armaments,  are  rated  as  a 
percentage  of  capability.  Xinety-nine  is  maximum. 

If  the  computer  falls  to  zero,  you  have  lost  all 
defensive  capabilities,  and  lo.se  the  game.  If  either 
or  both  armaments  fall  to  zero,  they  cannot  be 
fired  until  recharged  by  a  supply  ship.  Five  tor- 
pedoes are  supplied  at  the  beginning  of  the  game. 
A  maximum  of  nine  can  be  su)red  in  the  outpost  at 
any  time.  Victory  Points  is  your  score.  For  each 
light  enemv  ship  destroyed,  one  victory  point  is 
awarded;  similarly,  two  for  medium,  and  tliree  for 
heavy  ships. 

The  top  of  the  screen  shows  the  enemy.  Up  to 
four  are  active  at  a  time.  Each  enemy  ship  is  refer- 
enced by  a  number  on  the  "radar  screen"  at  center 
left.  The  index  above  gives  the  DIST  (distance), 
PROB  (hit  probability),  and  ENGY  (energy)  of  the 
enemy.  The  hit  probability  is  a  function  of  both 
enemy  distance  and  your  computer  efficiency.  If 
enemy  energy  falls  to  zero  it  is  destroyed,  and 
victory  points  are  awarded. 

When  playing,  the  computer  will  give  you  a 
"Weapon"  prompt.  This  requires  an  input  of  T(or- 
pedo),  M(ain),  or  S(econdary)  for  the  different 
weapons.  C  can  be  entered  to  recharge  your  bat- 
teries, and  the  energy  of  the  outpost  will  increase 


when  employed,  to  a  maximum  of  99.  If  a  weapon 
is  being  fired,  the  prompt  "TARGET  NO"  appears, 
requiring  a  value  of  one  to  four,  depending  on  the 
enemy  number. 

After  your  turn,  the  computer  will  move  some 
of  the  enemy  ships,  and  some  will  fire  at  you.  They 
have  a  hit  probability  that  is  a  function  of  their 
energy.  Damage  to  energy,  computer,  or  arma- 
ments may  result. 

Occa,sionally,  a  supply  ship  wanders  onto  the 
screen.  This  is  shown  by  a  white  "S".  If  it  reaches 
you  successfully,  it  recharges  energy,  main  and 
secondary  armaments  to  full  power,  and  adds  up 
to  five  torpedoes.  Since  a  maximum  of  nine  can  be 
held  at  one  time,  any  extras  are  lost.  Note  that  the 
supply  ship  does  not  recharge  your  coinputer.  The 
supply  ships  can  be  destroyed  if  an  enemy  lands  on 
top  of  them. 

As  might  be  expected,  a  hit  on  an  enemy  ship 
will  decrease  its  energy.  The  amount  of  damage 
done  is  proportional  to  the  type  of  enemy  ship;  the 
heavy  ships  are  harder  to  destroy  than  mediums 
and  lights.  The  type  of  weapon  fired  also  affects 
damage.  On  an  efficiency  scale,  torpedoes,  main 
and  secondary  armament  are  approximately  9:6:4 
in  damage  ratios.  A  few  trial  games  quickly  gives  a 
feel  for  this. 

High  scores  are  not  always  easy  to  get.  If  a 
score  of  twenty  is  achieved,  you  are  very  good. 
Forty  is  excellent.  Sixty  is  ahiiost  impossible,  unless 
you're  extremely  lucky. 

Strategy 

The  light  ships  are  the  most  easily  destroyed,  but 
tliey  do  the  least  damage  to  you.  If  a  heavy  ship 
appears,  try  to  get  it  fast.  If  an  enemy  gets  within 
two  moves  of  you,  hit  it  hard.  If  it  lands  on  you, 
you  are  destroyed.  Also,  protect  your  supply  ships. 
They  are  needed  and  they  are  easily  destroyed  by 
the  enemy. 

As  the  computer  efficiency  rating  drops,  the 
hit  probability  also  drops.  With  low  computer 
values,  you'll  find  that  you  have  to  wait  for  the 
enemy  to  get  close  before  wasting  shots.  Torpedoes 
shouldn't  be  wasted,  especially  on  low  probability 
shots.  If  you  get  a  few  eneiny  ships  on  the  screen  at 
once,  pick  them  off  one  at  a  time  if  possible  to  try 
and  avoid  concentrated  fire.  If  you  have  four 
heavy  ships  bearing  down  on  you,  it's  wisest  to 
panic.  If  no  enemy  ships  are  on  the  screen,  charge 
your  batteries. 

The  Program 

The  program  is  divided  into  several  blocks: 

lines  0-999  Control  section 

1000-1999  Screen  display 

2000-2999  Refuel  routine 

3000-3999  Eneiny  movement 


^m. 


Cavalier  is  looking  for  your  original  programs.  You  get  the  highest  royalties  and  the  best  national  expo 
team  of  experts  thafl!  smooth  out  those  rough  edges  to  make  your  program  even  better 
Your  program  is  thoroughly  tested  before  it's  packaged,  and  pre-tested  in  selected  U.S.  mari<.ets.  We're  currently  seeking  programs  in: 

Apple,  IBM.  Intellevision,  Atari,  Atari  VCS,  TRS-80.  and  Odyssey  2. 

Ali  Cavalier  programs  have  reached  the  "Top  Thirty"  charts  —  now  what  about  yours?  Call  or  write  today  for  your 
FREE  "Programmer's  Kit"  with  complete  information  including  stock  options, 


i^rW  of  Apple  Computer  tnr. 


p.  O.  BOX  2032  —  DEL  MAR,  CA  92014  —  (7U)  755-8143     o.i)^»^!.»;.t.„*r™«>«Ni\r  Co 


^^/. 


SUNRISE 


SOFTWARE 


LEADER  IN  DISCOUNT  SOFTWARE  -  18-30%  OFF 


ATARI 

Action  Quest D  13.95 

Adventures  1-12  ea. T  15.95 

Adventure  on  a  Boat D  19.95 

AN  Batia  i.  Forty  Thieves                       D  26.35 

Angleworms T  12.00 

Andromeda D  31 .96 

Assembler  Editor C  17.95 

Asteroids ,  C  35.95 

Bishops  Square D  23.95 

Black  Forest D  19.95 

B-1  Nuclear  Somher T  13.00 

Bug  Attach D,T  23.95 

Centipede C  35.95 

Character  Generalor D  15.95 

Conflict  2500 T  13.00 

Compu-Read D,T  15.95 

CompuMatWFraclions D,T  15.95 

Compu-Malh/Declmais D.T  15.95 

Crush.  Crumble  4  Chomp D.T  23.95 

Crossfire D,T  23.95 

Oalestones  of  Ryn 0,T  15.95 

Deftection T  11.95 

Oujig  Beetle D  23.95 

Empire  of  Overmind D  28.00 

Enterlainer  Kit C  95.00 

Fastgammon , ,T  15.95 

Fori  Defiance T  16.00 

Froflger D  27.95 

Galactic  Empire T  15.95 

Galactic  Trader T  15.95 

Ghost  Hunter D.T  16.78 

Ghostly  Manor.,.. D  19.95 

HI-RES  fJllssion  Asteroid D  19.95 

HI-RES  Wiz  &  Princess D  26.35 

Invasion  Orion , D.T  19.95 

Jawlireaker D  23.95 

Kayos D,T  27.95 

K-Razy  Shootout C  39.95 

Lisplnterperter D  120.00 

Lords  of  Karma T  16.00 

Lunar  Lander T  1 2.00 

Match  Racers D  23.96 

Missle  Command C  35.95 

Mountain  Stiool T  12.00 

Mousesltach D  27.95 

Next  Step D  31 .95 

No.  All.  lionvoy  Raider T  13.00 

Nukewar T  13.00 

Pae  Man C  35,95 

Pathfinder D  27.95 

Planet  Miners T  13,00 

PoolLS D  27.95 

Programmer  Kll C  63,88 

0,S,Forth  ,.. D  63,96 

Raster  Blaster , D  23.95 

Rear  Guard T  15.95 

Rescue  at  Rigel D.T  23.95 

Ricochet D,T  1 5.95 

Shattered  Alliance D  31,95 

Sol  tporn  Adventure D  23,95 

Space  Invaders C  35,95 

Starbase  Hyperion D  1B,35 

StarRaiders C  39,95 

Star  Warri  ors 0,T  31 ,95 

Sunday  Golf T  13,00 

Tanktics 0  23,20 

Temple  of  Apshal D,T  31 ,95 

Threshold D  31,95 

3D  Tic-TacToe T  15,95 

3D  Supergraphics D,T  31 ,95 

Treasure  Quest T  15,95 

Versawnter  Tablet A  240.00 

Visicalc D  200,00 

Warlocks  Revenge D  28,00 


PET/VIC-20 


UNITED  MICROWARE 

Amok T  15,15 

Alien  Blitz T  19.95 

Blastoids T  15,15 

Breakout T  12,00 

Carom T  12,00 

Dragon  Maze T  13,55 

Gobbler T  19,95 

Invader  Fall T  17,55 

Laser  War T  15,15 

Long  Division T  13.55 

Meteor  Run c  47.95 

Raceway T  12,00 

Robot  Blasters C  31  95 

Skymath T  1 2,00 

Space  Division T  1200 

Spiders  ol  Mars C  47  95 

Super  Hangman T  15  15 

Slars  Wars T  1355 

3D  Maze T  12.00 

ViCalc T  11.95 

ViCat T  19.95 

ViCheck T  1995 

VITerm  A T  15  95 

RS232  Board A  39.95 

3K  Cartridge A  31 ,95 

SK  Cartridge A  71  95 

Others 

B-1  Bomber , T  13.00 

Computer  Acquire T  16.00 

Computer  Slocks  &  Bonds T  13.00 

Conliici  2500 T  13.00 

Conquest D  180.00 

Dragons  Eye T  15.96 

Guns  o(  Fort  Defiance T  16.00 

Midway  Campaign T  13.00 

N,A,  Convoy  Raider T  13.00 

Planet  Miners T  13.00 

Tlilnker D  396.00 


*••••••••• 

BONUS 

•••••••••• 

PAC  MAN 

FOR  ONLY  $30.00 

with 
ANY  ORDER  OVER 
*       $150! 

•••••••••• 


D-Dlsk,  C-Cartridgg,  A-Aecessory,  T-Cassetta 


24  HOURS  A  DAY 
7DAYS  A  WEEK 

ORDER  TOLL  FREE 
800-854-0561  EXT.  812 
800 -432-7257  (CALIF.) 


NO  HASSLE! 

GUARANTEED 

REPLACEMENT  POLICY 

We  take  MASTERCARD  or  VISA. 
(Include  card  #  and  expiration    mmmit' 
dale.)  Callloinia  residents  add    JJ^* 
B%  tax. Include  S2.00  lor  postage-    ^^^ 
Prices  subject  to  change. 


lYP^ 
RIGHr  on  your  own 

MICROCOMPUTER 


lYpe 

RIGHT  is  a  complete 
course  of  22  lyping  pro- 
grams. 

lYPe 

RJGHT  has  easy  directions. 
The  beginner  will  find  all 
necessary  instructions  dis- 
played on  the  screen,  but 
there  is  extensive  docu- 
mentation for  the  pro- 
grammer who  wishes  to 
make  adaptations. 

lYPe 

RIGHr  is  varied  to  keep 
your  interest.  You  will  be 
typing  hundreds  of  real 
words,  not  just  random 
letter  drills.  Your  spelling 
and  writing  skills  will 
improve.  There  are  even 
five  games! 

lYPe 

RKSHT  emphasizes  accu- 
racy first,  then  speed. 

lYPe 
RJGHT  computes  words 

per  minute  the  official  way, 

(Errors  are  subtracted.) 

lYpe 

RIGHr  is  a  tdntastic  edu- 
cational value  at  less  than 
$2  per  program. 


BARRON  ENTERPRISES 

714  Willow  Glen  Road 

Santa  Barbara,  CA  93105 

[805)  687-5873 

S29.95  PET  (8K) 

+  SI. 50  shipping  & 

6%  CA  tax 

D  cassette       D  diskette 
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4000-4999  Enemy  fire 

5000-5999  Enemy  ship  Sc  Supply  ship  appearances 

6000-6999  Weapons  and  firing  routine 

9500-9999  Destroyed  routine. 

When  RUN,  the  program  loops  through  each 
section,  beginning  with  your  fire  routine,  enemy 
fire  and  movement,  new  ships,  and  the  screen 
routine.  This  is  controlled  by  line  500. 

The  odds  of  a  ship  appearing  are  given  in 
lines  5005  and  50 10.  The  four  ships  are  listed  as 
subscripts  of  ET(x),  with  a  value  of  one  for  light, 
two  for  medium,  and  three  for  heavy  ships.  ET(5) 
is  the  supply  ship,  and  has  a  value  of  five  if  one  is 
on  the  screen,  and  zero  otherwise.  EH(x)  is  the 
ship's  hit  probability,  given  by  line  40,  and  ED{x)  is 
the  distance,  given  in  line  30.  To  change  the  diffi- 
culty level  of  the  game,  change  the  values  of  the 
number  following  'TN  A(x)"  in  lines  5005  and 
50 1 0.  If  a  ship  is  scheduled  to  appear,  line  5 1 1 0 
chooses  the  type.  Light  are  the  most  probable. 

The  "radar  screen"  is  generated  by  section 
1 500- 1 700  using  an  individual  coordinate  system. 
EX(x)  and  EY(x)  define  each  enemy  ship  location. 
This  is  a  slow  method  for  generating  the  display, 
but  offers  the  best  memory  saving. 

GET  statements  are  used  throughout  to  avoid 
the  inevitable  RETURN  hit. 

If  you  wish  to  avoid  wearing  your  fingers  to 
the  bone,  I  will  be  glad  to  duplicate  the  Commodore 
version  of  the  program  if  you  send  $3.00,  a  blank 
tape,  and  an  addressed  mailer  (no  stamps)  to: 

Tim  Parker 

66  McKilrick  Dr. 

Kmuila,  ONT,  Canada  K2L1T7 


Notes  For  Apple  Owners: 

Outpost  is  not  too  hard  to  adapt  to  the 
Apple  since  it  is  primarily  a  straightforward 
text  display.  The  only  problems  are  in  the 
formatting  of  the  display.  Follow  the  sug- 
gestions given  in  COMPUTEf's  Listing  Con- 
ventions, e.g.  replace  [CLEAR]  with 
'HOME',  [LEFT]  with  CHR$(8),  etc.  Ignore 
all  the  VIC  color  controls  such  as  WHT, 
CYN,  BLK,  etc.  You  may  want  to  replace 
lines  like  1690: 


1690  PRINT  "tHOME][6  DOWN]' 


with 

1690  VTAB  6 

In  line  1305,  the  underlined  D's  represent 
dashes,  and  the  underlined  Q  in  line  1630 
is  a  "ball  character."  You  can  put  whatever 
you  like  there,  perhaps  an  asterisk. 


Program  1 :  Commodore  Version 

10    PRINT" {CLEAR}":POKE36879, 76 
20    DEFFNA(X)=INT(RND(1) *X+1) 

3  0    DEFFNB{Z)=INT(SQR( (EX(G)-6) "2+(EY(G)-6) 

"2)) 

4  0  DEFFNC(Z)=INT(1/(ED(G) )*100+(C/2) } 
50  C=99:G  =  1:GOSL)B5110:GOSUB2000 

2  00  GOSUB5  00  0:GOSUB100  0:GOSUB6  00  0:GOSUB3000 

:GOSUB4000 
210  GOTO200 
1000  PRINT" {HOME} {DOWN} {BLK}ENEMY  12    3 

4" 
1020  PRINT" {WHTlTYPE  " ; 
1030  FORG=1T04 

1040  IFET(G)=0THENPRINT" 

1050  IFET(G)=1THENPRINT"LGT 
1060  IFET{G)=2THENPRINT"MDM 
1070  IFET(G)=3THENPRINT"HVy 
1080  NEXT 
1100  PRINT:PRINT"DIST":PRINT"PROB 

":PRINT"ENGY  " 

1120  F0RG=1T04 

1122  X=l+G*4 

1124  PRINT" {04  UP}" 

1126  PRINTSPC(X)ED(G) 

1128  PRINTSPC(X)EH(G) 

1130  PRINTSPCCX)EE(G) 

1140  NEXTG 

1300  PRINT:PRINTSPC(12) ;"  {BLU}STATUS" 

1305  PRINTSPC(12)"  DDDDDD" 

1310  PRINTSPC(ll) "  TcynTenGY:    {0"  LEFT}";E 


1320  PRINTSPC(ll) "{YEL}  COMP ; 
1330  PRINTSPC(ll) "{CYN}  MAIN; 


{03  LEFT}";C 
{03  LEFT}";M 


1340  PRINTSPCUD"  SECN:    {03  LEFTj";S 

1350  PRINTSPC(ll) "  TORP:";T 

1360  PRINTSPC(ll)"   VP  :";VP 

1400  PRINT:PRINTSPC(11} ;"  { RED} C=CHARGE" : PRI 

NT:PRINT 
1500  PRINT" {HOME} {06  DOWN}" 
1510  A=0 
1520  F0RY=1T011 
1530  F0RX=1T011 
1540  F0RG=1T05 
1550  IFY<>EY{G)THEN1620 
1560  IFX<>EX{G)THEN1620 
1570  A=1:IFG=1THENPRINT"{BLK}1"; 
1580  IFG=2THENPRINT"{BLK}2"; 
1590  IFG=3THENPRINT"{BLK}3"; 
1600  IFG=4THENPRINT"{BLK}4"; 
1610  IFG=5THENPRINT"{WHT}S"i 
1620  NEXTG 

1630  IFX=6ANDY  =  6THENPRINT"{GRN}Q'";  :A=1 
1640  IFA=1THENA=0:GOTO1660 
165S  PRIKT"{GRN}+"; 
1660  NEXTX 
1670  PRINT 
1680  NEXTY 

1690  PRINT"{H0ME} {06  DOWN}" 
1700  F0RA=1T011 
1710  PRINTSPCCll) "  " 
1720  NEXT 
1990  PRINT:RETURN 
2000  ET(5)=0:EX{5)=0:EY(5)=0 
2010  E=99:M=99:S=99 
2020  T=T+5:IFT>9THENT=9 
2030  RETURN 
3000  F0RG=1T05:IFET(G) >0THEN3100 
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3010 
3100 
3200 
3210 
3220 
3230 
3240 
I 

3250 
3265 

3300 
3330 
3400 
4000 
4010 
4020 
4100 
i 

4110 
4150 
4160 


NEXTG: RETURN 
IFG<5ANDFNA(9) >5THEN3010 
IF    EX(G) >6THENEX (G)=EX(G) -1 
IF    EX(G) <6THENEX (G) =EX(G)+1 
IFEY{G) <6THENEY (G) =EY(G)+1 
IFEY{G) >6THENEY (G) =EY(G}-1 
IFET(5)=5ANDEY (5)=6ANDEX (5) = 


6THENGOSUB2 


000 


IFEY(G)=6ANDEX (G ) =6THEN9 50  0 

IFG<5ANDEX(G) =EX ( 5) ANDEY (G) =EY ( 5) THENET 

5)=0:EX(5)=0:EY(5)=0 

ED{G)  =FtJB(l) 

EH{G) =FNC(0) :IFEH(G) >99THENEH(G) =99 

GOTO3010 

PRINT" {UP)ENEMY  FIRING  &  MOVING" 

F0RG=1T04:IFET(G) <>0THeN410  0 

NEXTG:RETURN 

IFFNA(99) > (EE(G)+FNA(30} )OREE(G) <10THEN 

020 

E=E-FNA{5) *ET(G) 

EE(G)=EECG)-FNA{10) 

IFFNA(10)=1THENC=C-FNA{25)  : IFC<1THEN9  5  0 


0 
4170     IFFNA(10) =1THENM=M-FNA(25) : IFH<0THENM=0 

418  0    IFFNA(10)=1THENS=S-FNA{25) : IFS<0THENS=0 

4200    IFE<0THEN9500 

4210    GOTO4020 

5000    G=FNA(5) 

5  00  5    IFG=5ANDET(5)=0ANDFNA(4)>1THENET(5)=5:G 

OTO5160 
5010  IFG=50RET(G) O0ORFNA ( 9 } >4THEN5400 
5110  A=4-INT(LOG(FNA(50)+2)  ) 
5120  ET(G)=A:EE(G)=99 
5160  EX(G}=FNA(11) 
5170  EY(G)=FNA(11) 
5180  A=FNA(4) :IFA=1THENEY(G)=1 
5190  IFA=2THENEY(G)=11 
5200  IFA=3THENEX(G) =11 
5210  IFA=4THENEX(G) =1 
5300  ED(G)=FNB(1) 

5  320  EH{G)=FNC(0) :IFEH(G) >99THENEH(G) =9  9 
5400  RETURN 

6000  PRINT" {BLK}WEAPON:  " 

6010  GETA$:IFA$=""THEN6010 

6020  IFAS  =  ''M"ANDH>0THENA=6:M=M-FNA(  5)  :  IFM<0T 

HENM=0 
6025  IFAS  =  "C"THENE  =  E+FNA(2a)  : IFE>99THENE  =  99 
6030  IFA$="C"THENRETURN 
6035  IFA$  =  "S"ANDS>0THENA=4 :S  =  S-FNA(5)  :  IFS<0T 

HENS=0 
6040  IFA$="T"ANDT^0THENA=9:'r=T-i 
6060  IFA<3THENPRINT"{UP}BAD  INPUT!  WEAPON;": 

GOTO6010 
6100  PRINT" {UP}TARGET  NO:  " 

6120  GET  B$ :IFB$=""THEN6120 
6125  B=VAL(B$) 
6130  IFET(B)=0THENPRINT"{UP}BAD  DATAI  TARGET 

: ":GOTO6120 
6200  IFFNA(99) >EH(B)THENPRINT" {UPlMISSED! 
" :FORZ=1TO10 00: NEXT: RETURN 

6  210  EE{B)=INT(EE(B)-((A*FNA(15))/ET(B) )) 
6215  PRINT" (UP) {WHT}TARG£T  HIT       ":F0RZ=1 

TO1000;NEXT 
6220  IFEE(B) <1THEN6500 
6230  E=E-FNA(5) 
6  300  RETURN 
6500  VP=VP+-ET(B) 
6505  EX(B)=0:EY{B)=0 
6510  ET{B) =0:EK(B)=0:ED(B) 
6570  PRINT" {UP} {BLU} {REV) 


6575  FORA=1TO1000:NEXT 

6580  RETURN 

9500    POKE36879,110 

9510    PRINT" {CLEAR} {WHT} {03    DOWN)  DESTROYE 

Dili!!" 
9  550    PRINT"  {04    DOWN}  SCORE=    ",- VP  :  PRINT  :  P 

RINT 
9560    IFVP>HSTHENHS=VP 
9580    PRINT" {32    DOWN)     {GRN}     ***************** 


9590    PRINT"     {GRN} 

9600    PRINT"     {GRN) 

9605    PRINT" [04    DOWN)        {WHT 

9610    GETA$:IFA$=""THEN9610 

9620    IFA$="Y"THENRUN 

9630    STOP 


HIGH    SCORE=    ";  HS 
*****************  ^1 


ANOTHER   GAME7 


Program  2:  Atari  Version 

The  game  has  changed  ven  little  in  comwrston  to  the  Alan. 
Several  sound  effects  leere  added  to  increase  the  excitement  of 
the  game.  Also  notice  that  the  "radar  screen"  is  set  off  in  a 
green  box  l>y  nsitig  j>la\cr/iiiissili'  grnjshics.  If  you  have  8K  of 
memory,  you  might  want  to  delete  lines  7000-7060  and  just 
use: 

7000  RETURN 

10  GRAPHICS  0=POKE  752,l=G0TO  50 

20  X=IHT(RND<0)*X+1>= RETURN 

30  Z=:INT( SQR( ( EX( G >-b >^2+( EY( G >-b >'^2 ) )^ R 

ETURN 

40  2=IHT(  1  /( EEK  G  >  >*100+<:  0.-2 )  >  =  RETURH 

50  DIM  S$<irj,R$(40)  =  uPEH  #1,4.0/'K"=G=1 


51  DIM  ET(5>,EH<5).EX(5>.EE(5).EY(5).ED< 
5> 

52  R$="  {RIGHT) "  ^  R$<  40  )="  CRIGHT) "  =  R$(  2  >=R 
$ 

53  3$=R*< 1,11)^ REM  11  SPACES 

55  C=99^G=1^G0SL«  880Q  =  GOSLIB  5110  =  GOSUB 
2080^GQSUB  7080 

280  GOSUB  5080^GOSUB  1000:GOSUB  6^0  =  GOS 
UB  3060^  GOSUB  4800 


210  GOTO  280 

1000  F-OSITION  2.1  =  ?  " 

2  3  4" 

1020  ?  "TYPE 
1030  FOR  G=l  TO  4 
1040  IF  ET(G>S  THEN 
1856  IF  ET(G>=1  T^EH 
1060  IF  ETCG>=2  THEN 
1070  IF  ET(G>=3  Tt€N 
1080  hEXT  G 
1108  ?  =•?  "Distance"  = 
"=?  "Energy 


IBCMYI 


1 


u a  . 

"  LIGHT  "j 
"  fEDlUM"; 
"  ^€AUY  "J 

"Frob. 


=0:EE(B) =0 
TARGET  DESTROYED! 


1120  FOR  G=l  TO  4 

1122  X=G:4c7+5 

1124  ?  "{4  UP;" 

112-6  ?  R$<1,:K);ED<G);"  " 

1128  ?  R$(LX);EH(G);"  " 

1130  ?  R$(1.X);EE(G>;"  " 


the  battle  for  the  moons  of  Jupiter 


Blast  your  way  through  the  alien  mine 

fields!  Defend  the  moonbases  from  an 

attacking  alien  armada!  It  won't 

be  easy.  To  win  you  will  need  to 

mount  a  heroic  assault  on  the 

alien  mother  ship. 

Moonbase  lo  combines  three 
exciting  arcade  adventures  in 
one  exciting  game.  The  machine- 
language  program  by  John 
Konopa  uses  advanced  graphics  and 
sound  effects.  Action  is  fast  and  exciting- 
varying  levels  of  skill  required  to  go 
from  one  part  of  the  game  to  the  next. 


BEYOND  SOFTWARE'S  arcade- 
adventures  are  the  next  generation  in 

computer  games  for  the  ATARI® 
computer.  A  voice-activated 
program  will  help  you  meet  and 
overcome  the  challenge  — it  may 
be  an  alien  invasion,  a  fiendish 
murderer  preying  on  a  country 
village  or  a  treasure  trove  buried 
deep  in  the  shark-infested  sea. 

Moonbase  lo  is  available  at  fine 
computer  dealers.  Or,  directlvfrom  PDI 
for  $29.95  plus  $2.00  shipping  and      , 
handling. 


Requires  24K  ATARI®  computer  with  disk  and  cassette. 
Cassette  version  available  soon. 


Program  Etesign,  Inc.,  11  Idar  Court,  Greenwich,  CT.  06830    203-661-8799 


ATARJ"  J5  a  registered  iradcmark  ot  Atari.  Inc. 
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1148  h£XT  a-?   :P0KE  201.11 
1153  FOR  1=8  TO  19  =  PDSITI0N  2.1=?  .  :hEXT 
I^PttilTION  2.8 
1300  ?  S$;"    tSTATUSI" 
1305  ?  S$;"   iS  R>"-? 
1310  ?  S*j"  BERGV  €3  LEFT}"jE 

1320  ?  S$;"  i:a'1F*UTEft  £3  1_EFT>";C 

1330  ?  S$;"  miN  {3  LFT>M1 

1340  ?  S$;"  SECOWAFrT'        iZ  LEFT>";S 
1350  ?  S$;"  TORPS  C3  LEFT)";! 

1360  ?  S$;"   U.P.  G  LEFT}"; UP 

1400  ?   ■1  Sii"  C=CHARGE"=?  =? 
1500  POSITION  2.8 
1510  R=0 

15£0  FOR  Y=l  TO  11 
1530  FOR  X=l  TO  11 
1540  FOR  G=l  TO  5 
1550  IF  Y<>EY(G)  T^£N  1620 
1560   IF  X<>E>i<G)  THEN  1620 
1570  A=i  =  IF  G05  THEN  ?  G;=FuR  l-J=150  TO 
6  STEP  -le^SOilCl  8.  W.  12.  W^  NEXT  W 
1610  IF  G=5  Th€N  ?  "tSt'^^FOF:  1-M50  TO  S 
STEP  -le^SOUhCi  0.L10.li'10  =  h£XT  U 
162-0  mil  G 

163.0  IF  X=b  AND  V=6  THEN  ?  "iT}";  ^A=l 
1640  IF  ft=l  im\  fr=£MJ3T0  1660 
1650  ?  "+";=P0KE  53279.0 
1660  SUND  0.0.0.0:|CXT  X 
1670  ? 
ibh^  NEXT  Y 
1690  PO£;ITION  2.6 
1700  FOR  A=l  TO  11 
1710  ?  R$(l.ll)/'  " 
1728  f€XT  A 
1990  ?   ^FOURH 

2000  ET<  5  ■;'=0  ■■  EX(  5  ;'=e  ■■  EY(  5  >=0 
2010  E='99  =  M=99:S='?9 
2826  T=T+5aF  T>9  T^€H  T=9 
2030  FETURN 

3^30  FOR  G=l  TO  5- IF  ET<G»0  THEN  3100 
3010  te>'.T  G  =  RETURN 
3160   IF  G<5  A^0  IHT(9tR^CK0>+i»5  T*H  3 

010 

3260  IF  EX(G:';^  Th£N  EX(G:j=E>i(G>-l 

3210  IF  EX(G  K6  Tl€N  EX(G;'=EX(L,)+1 

3220  IF  EY(G  Kb  THEN  EY(G)=EY(G)+1 

3230  IF  EY(G»6  T^EN  EY(G)=EY(L,)-1 

3240  IF  ET(5)=5  AND  EY(5;'=e  AND  EX(5;'=6 

THEN  GOSUB  2Sfid 

325ifi   IF  EY(G)=6  Ai€j  EX(G)=6  THEN  '3500 

3265   IF  G<5  Atd  EyXG)=€X<5>  AND  EY(G)=EY 

(5::'  THEN  ET(  5  ■;'=0  ^  EX(  5  )=0  =  EY(  5  i'^O 

3300  GOSt.e  38^ED(G)=Z 

3330  GOSUB  40 :  EH<  G  >=2  aF  EH(  b  »99  T^€N  E 

H(GJ'=9'5 

3400  GOTO  3010 

400fi  ••'  "CLP>EHEt1Y  FIRING  &  HOUIHG" 

4010  FOR  G=l  TO  4=  IF  ET(GK>0  T«N  4190 


4020  t-EXT  G  =  RETIM1 

4168  IF  INT(9?^iC)(0)+l»(EE(G:'+IHT(30:^R 

UK  0  )+l )  >  IJR  EE(  G  X 10  ThEN  4020 

41 1 0  E=E- INT(  5:*:RHD<  O  )+ 1  >*ET(  G  ) 

4150  EECG >=EE< GMNTC  1&J;RNO<0>+1 ) 

4160  IF  RND(1K0.1  T^EN  C=C- INT( 2aj:RHD( 8 

>+l;>=IF  C<1  THEN  9580 

4170  IF  RfO;  1X9.1  TtEH  M=f1-INT(25*RfCt<;6 

>+i>aF  ri<0  THEN  ri=« 

4180   IF  RHX  1X0.1  T^EN  3=S-IHT(25*RN[K8 

)+l  >  ■■  IF  S<0  THEN  S=0 

4200   IF  E<0  THEN  9500 

4210  SJTO  4020 

5000  G=IHT(5»IX0>+1) 

5005   IF  G=5  AMD  ET(5)=0  f*C  IHT(4*RfIX0> 

HYA  T^EN  ET(5>=5  =  G0T0  5160 

5016  IF  G=5  OR  ET(GX>0  OR  INT(9*RND(0>+ 

1»6  T^€N  5400 

5110  A=4-INT(L0G( INT(50*RND(0)+1  )+2» 

5120  ET(G>=A  =  EE(G)=99 

5168  EX<  G  )=INT(  1 1*RN[>:  0  )+l  > 

5170  EY<  G  )=IKT(  1  IScRND-:  0  >1 ) 

5180  A=INT<4$R}D(y)+rMF  A=l  THEN  EN^(G> 

=1 

5190  IF  A=2  T^€H  EY(G>=11 

5280  IF  H=3  THEN  EX(G)=11 

5216  IF  A=4  ThEN  EX<G)=1 

5300  GOSUB  30  =  ED<G)=2 

532'8  GOSUB  46  =  EH( G :«=Z  =  IF  EHCG»99  TIEN  E 

H(G)=99 

5400  RETURN 

6600  ?  ■■1    ■■■'(  "lEAPON^  "'A= 

0 

6010  TRAP  6810^ GET  ttl.K^TRAF"  48006 
6020  IF  K=ftSC("11°;-  AND  H;>0  THEN  A=6  =  t1=M- 
INTC5.tRND';0)+l)  =  IF  M<0  THEN  11=0 
6025  IF  K=ftSC("C")  THEN  E=E+INT(-20-tRt«X0 
>+l>  =  GOSUB  10£®0=IF  E>99  TI€H  E=99 
6030  IF  K=ftSC("C")  ThEN  RETURN 
6035  IF  K=ftSCc:"3">  AtiJ  S>0  THEN  A=4  =  S=S- 
INT(5:4;RND':;0>+l)aF  S<8  THEN  S=0 
6040   IF  K=hSCC"T'')  AhD  T>0  THEN  A=9-T=T- 
1 

6^0  IF  H<3  THEN  ?  "-CIF}  CKLL^BAD  IhPUT! 
lEAPOt'l="=G0TO  6010 

6100  ?  "■CLF)  TARGET  Wy- 

6120  TRAP  6120  =  GET  #1.K=TRAF'  48000 

6125  B=K-48  =  B=BI(G>=1  AND  B<=4) 

6130  IF  ETCB)=0  ThEN  ?  "tlP'KBELDBAD  DA 

TAI   Tf«GET=    "-GOTO  6120 

6140  IF  A=6  THEN  GOSUB  10606 

6150  IF  H=4  THEN  GOSUB  10508 

6160  IF  H=9  THEN  GOSUB  18460 

6200  IF  INT(99*RND<0)+1»EH<:.B>  TVEN  ?  "C 

UP> MISSED!  "= GOSUB  18100= 

RETURN 

6210  EE(B>=IKT<EECB)-((fti:lNT(15tR«X0>+l 

»/ETCB)>) 
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6215  ?  "GJP} TARGET  IHITl  ":GOSU 

B  102^ 

6220  IF  EE(BXi  J\£H  6580 

6230  E=E-INT(5*RND(i3>+l> 

6360  RETLiRN 

6500  L"P=UF'+ET(B) 

6505  EX(B)=0:E«B>=0 

6510  ET(B>=0^EH(B)=0  =  EE>;B>=0  =  EE(B>=0 

6570  ?  "-CUP}  I     TARGET  DESTRWED!      1":G0S 

LB   10300 

6580  RETURN 

7000  REM  LII£S  7900-7960  ARE  P/M  GRAPHIC 

S.   DELETE  FOR  8K  f1B10RV 

7005  POKE  559.46^P^E=PEEK(106>-16  =  POf(E  5 

4279.  PTB :  Pr«=Pt^256+512 

7010  FtKE  53248>8:P0KE  53249.0 

7020  F-OKE  7&4, 192  =  POKE  705. 192^P=47 

7030  POKE  53256, 3^ POKE  53257,3 

7035  FOR   1=0  TO  63^  POKE  Pf«+ 1.0  =  POKE  PilB 

+64+I.0  =  POKE  R«+128+I.0  =  PO^;E  PriB+192+L 

0  =  ^£>=;T  I 

7040  FOR  1=0  TO  44  =  POKE  R«+P+L  255  =  POKE 
RB+128+P+L255  =  t€XT  I 
7050  F'Ot'^E  53277. 3= POKE  53248. 55  =  POKE  532 
49,68 

7060  R£TURH 

8000  FOF;   1=0  TO  5=ET(I>=0  =  EH'::i>=0  =  EX(i;= 
0 = EY<  I  ;=0  =  EK I  ;'=0  =  EEC  I  )=0  =  hEXT  I  =  RETURN 

9500  GOSUB  10700 

9510  ?  "iCLEAR}G  Du^KjYou  ha^^'e  been  IK 

STROVED! !" 

9520  F-OKE  53243.0  =  POKE  53249,0 

9530  FOKE  53277.0= POKE  559.34 

9550  ?  "14  DDWH)     SCORE="  ;UF'  =  ?   =? 

9560  IF  UP>HS  ThEH  HS=IP 

5580  ?  "-C2  DM'0^:f^*««:4:*U:a;:i^*:*:;J:t^^:*:m*" 

9590  ?  "     Hish  Score=  ";HS 

9600  ■?  "nttutmtnttnttttw' 

9605  ?  "[4  DOHf;  Another  Game?  "; 
9630  TRAP  9630  =  GET  #1.K  =  TRAF-  40000 
9640   IF  K=ASC(  "Y"  >  TFEH  RLH 
9650  Effi 

10000  F£M  SOUHD  SUBROUTUES 

10100  P^M  MISSED! 

10110  FOR  H=100  TO  200  STEF'  2  =  S0UHD  0.W. 

10.4=h£yT  y=SaJND  0.0. 0.0= RETURN 

10200  Rei  HIT! 

16210  FOR  14=0  TO  39=30LMJ  0.1-4*8.8.15-1-1/2 

=  SOUm  1 .  W^S .  16. 15-H/2  =  POKE  712.  PEEK(  537 

70J:fCXT    W 

10220  POKE  712.0= RETURN 

10300  REH  ENETTt'  DESTRO'v'EDi 

10310  FDR  1^0  TO  255  STEP  10 

10320  F-OKE  704. F-EEK( 53770)  =  POKE  705. PEEK 

(704;' 

10330  SCttO  0.W.S.H''15  =  SOUND  LPEEK<5377 


0).0.15:icRN[Kl> 

10340  NEXT  W= SOUND  0.0. 0.0= SOUND  1.0.0.0 

10350  POKE  704. 192=P0KE  705.192 

10360  RETUPH 

10400  REM  PHOTON  TORF-EDO 

10410  FOR  14=200  TO  IM  STEP  -2  =  S0UMD  0.W 

.2.4  =  ^£XT  W  =  FOR  H=0  TO  100  STEP  6  =  S0Um 

0.W.2,S  =  hEXT  U 

10420  SOUfC  0.0.0,0  =  FfTURN 

10500  REM  SECOtCARY  FIF£ 

10510  FOR  1=1  TO  19  =  FiDR  ti=0  TO  3  =  80*0  0 

.U.2.8  =  t€XT  W  =  ICXT  I  =  SOUHD  0.0.0.0=RETUR 

N 

10600  REM  MAIN  FIRE 

10610  FOR  1=1  TO  18=Fi3R  W=0  TO  3  =  S0UhC  0 

.l4.2.S  =  SOUtCl  l.H:0.2.8  =  NEXT  W  =  h£XT  I  =  SOU 

\C  0.0.0,0=SajH}  1,0. 0.0= RETURN 

10700  REM    \\'WR\   DEATH  Kh£LL 

16710  FOR  W=0  TO  255  STEF'   16 

10720  POKE  710..  PEEKc;  53770)  =  FOKE  712.  PEEK 

(53770) 

10730  SOUND  0.W.0.15-l-i'^  17  =  SOUND  1.128+W^' 

2.8.8+7';5;Rm(r) 

10740  h£XT  W  =  FOR  l-j=0  TO  10  =  POKE  710..68  =  F 

OR   1=0  TO  5  =  hEXT  I  =  POKE  710,0  =  t£XT  W 

10780  SOUND  0,0,0,0:SaJhD  1,0.0.0 

10790  SETCOLOR  2,9,4=SETCUL0R  4,0.0=RETU 

RN 

10800  RB1  RECHARGE 

10810  FOR  W=l  TO  28  =  Sajl£l  0,5+5*RtC';0).l 

0.S  =  h£XT  W 

10ki20  SOUND  0.0.0.6  =  RETLRN  © 
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'Tlic  moM  Utnlinfl  chiUrnitr  at  ihr  ccrrlur)'" 

,».  Rubick's  Cube' 

HAS  BEEN  CRACKED! 


SoliCube 


CompMi*  comjtut*-  Jnair^i*  and  *c^ui«n  lof  frDitiary  i^Hi^i  conti^Liikiion 

•  For  rywhcii  i  •.t«fi|  *iu«   .  JD  jnimitmn  -  wonfl  illKti   •  ih*  moi*  ^ou  um  il.  ih«  mort  ^ou  m 


The  SoliCube  m  uncludmo  drjk.  cube  I  Oocumenliliorl , . 
is  iveileble  now  lor  CBMfPET"  no  column,  el  leasl  lEh]  (rom 

CO  M  QU  E  ST 

221  £,  C»mflJij*ch,  Suile  1 
Phovnix,  Aiiiona  &M)12 
TelBphore  60!  -  26^  ■  032-1 


$49.95 


For  Vlja  1  MC  ortui J  only  call  TOLL"FREEi24  me) 

800-824-7888 
and  ask  for  Operator  348 

Please  add  S2.90  tof  his  per  order,  and  indicale  ROM  and  RAM. 

t^Uc<  ia«|l 'Csr  C^CoraliCn  *'    I 
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This  issue  we  feature  two  articles  on  the  increasingly 
popular  "computer  camp. " 

Far  a  list  of  upcoming  computer  camps,  see  "Learning 
With  Computers"  elsewhere  in  this  issue. 

Guest  Commentary: 

Computer 
Camp 

G.  R.  Boynton 
University  of  Iowa 
iowo  City,  lO 

It  was  the  last  day  of  our  four  weeks,  and  1  liad 
saved  my  sure  winner  for  this  day.  It  is  a  capital  A 
which  goes  skipping  across  the  screen  from  right  to 
left.  As  soon  as  he  saw  it.  Steve  knew  what  he  wanted 
and,  with  a  little  lielp,  he  produced  a  "banner" 
program  which  printed 

>  >  >  >STEVE  ON  THE  GO >  >  > 

across  the  screen  a  thousand  times.  It  is  a  relatively 
simple  program,  but  Steve  is  only  eleven.  More 
important  than  how  difficult  or  easy  the  program 
is  what  it  says  aboiu  Steve. 

Last  summer  the  Laboratory  for  Political 
Research  at  the  University  of  Iowa  ran  a  computer 
camp  for  four  groups  of  seven  junior  high  school 
students  and  a  few,  like  Steve,  who  were  younger 
and  one  or  two  who  were  in  high  school.  For  tw'o 
years  we  have  been  busy  installing  microcomputers 
in  the  Lab  and  the  department  of  political  science. 
In  the  process  we  have  purchased  seven  Commo- 
dore 2001s  and  37  Connnodore  8037s.  The  200 Is 
were  used  for  program  development  before  the 
8032s  were  available  and.  when  we  got  the  8032s 
the  200  Is  became  surplus.  I  had  never  had  a  chance 
to  work  with  junior  high  school  studcnis,  and  I 
wanted  to  see  what  that  enthusiasm  and  energy 
was  like.  Hence,  the  computer  camps. 

Each  group  met  for  three  hours  a  day  for  four 
weeks.  My  plan  was  very  simple.  Show  them  a  lot 
of  tricks  that  one  can  do  with  a  PET.  Have  a  lot  of 
games  that  they  can  play.  And  get  out  of  theii'  way; 
turn  them  loose  with  a  computer  and  see  what 
happens.  Cursor  [the  monthly  tape  of  programs  from 
The  Code  Works]  very  graciously  permitted  me  t(j 
use  their  games  (I  received  as  a  subscriber)  in  the 
computer  camp  on  an  experimental  Ixisis,  1  helped 
the  campers  write  programs  for  between  30  minutes 
and  an  hour  each  day"  We  concentrated  on  rela- 
tively simple  graphics  programs  because  that  is 


what  they  really  liked.  And  then  they  were  free  to 
do  what  they  wanted  to  do  for  the  remainder  of 
their  three  hours. 

Literacy  At  A  Low  Price 

Simple  graphics  programming  has  two  advantages 
when  working  with  junior  high  students.  First,  it 
motivates.  They  like  making  graphic  displays,  and 
that  can  be  done  rather  easily  on  C^ommodore 
computers.  Second,  it  eases  the  introduction  to 
what  are  otherwise  rather  arcane  subjects. 

You  have  to  learn  something  about  variables 
and  constants,  strings  and  nimibers,  loops  and 
conditionals  to  do  any  programming.  But,  if  you 
are  going  to  program  graphics  you  also  have  to 
learn  something  about  the  difference  between 
printing  and  POKEing  to  the  screen.  And  this 
involves  learning  something  about  ASCII  values 
for  representing  characters.  And  that  this  is  only 
useful  if  you  understand  something  about  memory 
where  the  numbers  are  stored.  This,  in  turn,  leads 
immediately  to  a  discussion  of  the  memory  map  of 
the  PET,  keyboard  buffers,  and  other  esoterica. 
All  these  topics  follow  naturally,  in  the  process  of 
learning  to  put  graphics  displays  on  the  screen  and 
move  them  around.  It's  computer  literacy  at  a  very 
low  price. 

By  the  end  of  four  weeks,  most  of  the  students 
had  leai'ned  enough  so  that  they  could  put  ideas  to 
woik.  That  final  jjrogram  which  Ste\e  responded 
to  is  a  simple  idea.  Vou  print  something,  erase  it, 
move,  and  print  it  again.  There  were  also  several 
rather  nice  applications  of  this  idea.  Josh  produced 
a  rocket  which  zoomed  up  the  screen  and  then 
came  down,  landing  on  the  moon.  Gus  printed  his 
goodbye  to  his  classmates  by  writing  each  line  in  a 
fancy  box  on  the  screen,  erasing  it,  and  then  writing 
the  next  line. 

We  did  some  other  programming  as  well.  We 
spent  about  a  week  building  and  using  a  subroutine 
that  would  break  up  a  string  into  its  constituent 
words.  A  fortune  telling  program  resulted  from 
that.  And  another  program  used  the  same  sub- 
routine to  test  knowledge  of  US  and  European 
Capitols. 

Programming  is  okay,  but  much  of  the  appeal 
of  the  camp  was  the  games.  Cin-sor  is  a  good  collec- 
tion of  games  of  the  most  diverse  types.  Each  stu- 
dent spent  many  hours  playing  these  games.  Fast 
action  games  were  the  most  popular,  but  treasure 
hunt  games,  gambling  games,  and  strategv  games 
were  popular  as  well. 

My  friends  were  having  fim  playing  games 
and  learning  to  write  programs.  And  I  learned 
.some  things  about  them. 

One  characteristic  is  that  a  majority  of  them 
charge  ahead.  Don't  bother  to  read  instructions. 
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DYNACOMP 

Quality  software  for*: 


ATARI 
PET/CBM 
APPLE  II  Plus 

OSBORNE-1 

ALT  AIR**** 


TRS-80  (Level  II)** 
NORTH  STAR*** 
CP/M  Disks/Diskettes 


See  AvBilabilily  box 


'  MBASIC/CBASIC  ' 

SUPERBRAIN***** 


CARD  GAMES 
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ipmficbuul.  rou  M)  ^U^  ihTiiJtw  h*Ad.  kTiti  ita  o^itofi  nl  iMiifluni  cudi  •■Ilk  )raLir  compuiTT  DptKHKnii  TTiTi  rniiiic 
■lo'^  »9a  to  wivpu't  I'OMr  fr4di4ii  *t^  tHaymt  ililb  ii>  BRJtXiE  MaSTTR  Bon-uui  foi  lUK  canCfwu  utd  iUjui  itc 
awudnt-u  m  dnsbcitc  ^>dft  DoubM  sooirKi)  sr  unfcd  bawd  upoii  ■  fompuici  i:tutaEd  luiri^iBiljiy  A  uotr  cifil  ii 
dnpbyrd  u  ihc  nxEktuon  of  «ic)i  hasd  The  KOtt  i*Mi  i^pU^vi  •  wcmnij^  [i!  ipul  hands  plijrd,  loUE  ^hib  i^otn]. 
itidtbtt  o!  fOfiiiitfib  Budr  tni  yn.  tiiJ  ^  Mi.  rradc  BXIDCE  VIASTIR  it  'Cktrt;  tbc  bni  mnrpuwt  br>d|r  profrim 
■  •uUtk 
DVSACOMF'S  pnr-Miii  BXIDCt  I  0  '.uKomm  ru^  upfruM  id  BRl'TKE  M^S'tR  Tdt  i  nMnmil  c9Mif<  9l  1<  00  dIbi 


BACCAMTlAiutcHhi 

in  iwir  U"ri  jRd  CourinfCT  ic  jmii  tifhi  Lmtti  i 

tian  ioiist  (ruliii:i  ind  Tniu'Iiini  wuri]    Ran  ii 

GEN  RL'K^nl'IAppkll:Ull;rm4lDt^> 

Thii  II  t!ic  trcil  lawsa  .drApjief  iDiltlfniMMI 


moM  111.*]  CuMtH  Ul-tSDUMw 
iriot  Lhc  MoMt  CvUija  u1    lrTujin*>-aL'i"Kl'f  M  IRrfaffliAjlibtc  ailA  OO? 

idpU»  SACLAlUT  11  ismt  kniHTDn  iiu  At4ii  CprHjri  MhifK  ifwJ* 
9tK   Rnuiin  OM  jcfV.Kk 


MtoCGIN  RUMMV»! 


POICF.R  PARTV  |A%>lkU«  lor  ■llicampuiml  Prfct^  Sn.91  CuNtHULHnibiH 

POKER  FASin'  l>  »  ailT  poifP  vmiiUlior  fr*wd  en  ih«  l™l.  POKER.  hT  O^^ld  JKcbj  t»i«,  n  fflr  riioi!  ^™p'rrimii.* 
icnuKi  jtiLiiDk  tat  irKiixc>m[KiirTi  T?ic  piri]  :i»ia»  ot  toundl  i»d  ii4  otiHi  t.oniputRl  iryiynii  i*,*i  q>  \t*tH  pl4)tTt 
Iftm  viU  ifl  ID  Jino<p  ihnni  hu  ■  diKfim:  pcrxMUbt^  m  ifx  l-ara  ol  t  luyiri  i>rDpctiuir  !0  bhill  or  (aU  undn  r'nturr 
pT^ctM'  Biih  Ftikia  PaKTV  t«(#t  |Ciib|  10  thu  np*ftuic  ijiom  loncfiE'  Apph  MiKtitind  dulttu  ^mioiti  rcqun  a 

»KlQ>Ur(R|A?[4f  II 


rnn:  iH.<9  CM«rtl«'il1i.iJ  PMvM 
I  fnrnij]>  comimtrr  weti  Lur  inptiUiKji  tir  imptr  rrouth  loi 
RiiEiild>  Ciitn  moljihuinptijci  l<a  cTic  diipU>  cftvuidi  Ainiiii 


CO  f\SH  (AnUttbh  (araB  CDnpiUnl 

CO  FISH  IV  t  titiiu  thLkltfc  I  i«!d  lune  Thf  appoEicnt  t 
iiniU  duLdirr:  ii)  Mi  Ijr  i^Xt.\il  Tnt  AppU  afld  AlVi  rCrusn 
Idc  childTTn- 

bLACKJACk  COACH  mKTlU-UoBljij  F>iic«l»,94CuHii.'W.tiCiU.ii. 

BLACklACK  COACH  ll  hxhi^  ijuim  ind  in  cdusuoiu]  iKri  Wiih  ihi^i- t>T<^ri(n  you  roAy  quincutiivd!'  l-ni  ii4nl4id  *Bi 
%pea^  pUfin(.ahd  t«i[iii|  mciRMi.  ittftulini  ihr i«va-«lcirdciHuiE  Khcmft  Y-oj  cm  iLinply  pli>.til<)  vitt<ihc<sinrutnu 
t  (iMEA.  Dr  lUtiiLaUr  ity)  yHiit  w«ihbl  utid«(  h»|  fiiR  lueiiuili:  pU>  All  th(  kitihdxrC  pUfiT  chcncn  ur  trukiiM  ir- 
H(HKr.  w^ihni.  pw^i.  diNUr  ivni  uul  tuiiDuln  isfiiisBtl |  THi  ciuiifuui  in«.>»i  iM  [ti:fcnKiu<  *iid  prmidct  dnuM 
I4IBIIMI7  ttpftt  >1>Kfl  |ii4lii|><:«i!t  r«1i>Diiit  lAc  itrFni^'O'^n^  i*uiknni«i  df  ;'>Dud'  fllf  DdCi'l  tlUi  r^uT  riui«l>  'II  ilH-tibki 
ynUt  y9t  hut  praciKnl  lidh  BLACKJACK  COACH' 


THOUGHT  PROVOKERS 

MANAGEMENT  S^tMLLATORIAujI.NairthSur.-OSBORNEudCP/Moal?)  Pnc<:llli.t!;CuMiw 

iUM  XMktiU 
Thnpttj^tta  ii  boib  in  eitclimi  luehmf  [>9oi  ii  v-tUiii  KimuLi [in|  inirltecliMl  iimt-  B4Kdii[n:i  iimitu  ■■nirieiliyril'ii 
l^tdujl-c  buurvm-Knaoli,  ruhpliyirw  i<im  r[mirDtaiconi{*4r)i  u-hic))  in nuficiuccrtihiM  piodudi.  Eich ^rer  tiitrtpii 
la  ouipciroim  hitcGmpditorir  d)  hieidi  KlLtri:!  tirim.  pIl^dllc1l[>fl  yulumii.  initkeib>|  uid  dnifn  citKiidi.iurrii  fl{  Ttu;  nuni 
vuttnLfbl  riun  h  tht  cm  atili  IM  Kitlwkt  iloik  pent  *tHn  Ihc  tiEnuLitbon  rndi. 

FUCHTS]ML'LATOH<At*U>bkror>UwBpii»n)  FrtnLm.HC-iiii  Uk.tJCNtltw 

Am1:UMtl8dET!<ni»rim«1^cmiti^lvrnui«if«i  rili4i«if(.  l^iMtnd  Lfn4ai|  thcprciinni  i^trLifiBctodraiJtauniuliiMU 
uid  ibc  crajj>ninii-.%  cT  ■  rttl  (.rfail  Vou  nfi  ptkixc  inunMinn  ■pptC'Kfen  lad  n(iqxii:cB'  hubi  ii4i«I)  im)  wmpiui 
hea£iii|i  'nKiiior(kdsuKHlfl>i>uci  alMi^fDiailoopi,  hkK'f-iTiStindurmlir  iR?t«4ic  irLdbRkCii  AJihovi^ LhniH'Pi:i»>n 
(^eniMi  ta^tki)  iitfTitii.  ii  I)  ti;iria|  and  •«r)  M:itfu'>c  ^c<:nc  HlEaurfti-w^  icCOVIPLTROStCS  Kvra  m  I^K  Aiiri 

VALDEZ(A*tbbhfQr»DniAP«l«il  Pnct^SlS.HCuiHM  lli.HDUtiw 

VAlDEZkacocr.p'iEn  hinulnhon  eiI  tDpcniflkRca'kifwiisnui  iht  PiiB«-'*jnmoSpuril.'V>]drfNamii«iiiininirf  Akik.i 
Idtiadtil  jn.  mil  iinulJitKsn  ]i  ■  rtiliUK  uid  ciieutvc  25i  <  Zi6  ricmcm  map.  porutH)  ef  uhich  m+y  bt  iic^td  yuni  thr 
iliip'i  iipftuiLiinTirki;  jtdtt  in-ciMr  Th«  moinsfl  af  ea«  iIii^  Lurlf  it  4ccucut1)i  noibJIcd  muhccuuciJ}.  Tht  itnuliiKn  iLio 
ccmuini  t  mwkl  l^  ihf  <iij>il  piiitrnf  in  '\t\r  ifihIbh  m.i  mti\  Xi  oiK«i  EftlTk  {outf »in|  URkeff  ind  dnlEini  iccbcrjil  Chan 
)ojrcT>LJTic  fiamETit  Cuilaf  Aliikaio  Vahtrc  Hwi>(tr"  Scr  LheM>fi*»i*i»vif»i  in  lOSofurif*  CriEiqu*Mi!  Pirumal  torn 

ruEjfii 

BACKGAMMON  l.O'lAUrt.Nonb  Sue,  OSlORNEuidCP/MoBiil  mn:iH.HCaiH<ir'tll.H[Mikt;ir 

Tfiji  rr^fim  E<iii  louf  b»!k|unn>^r  i^iH^  *n4  -nJ  ".(lo  imEWo.t  joup  lamr  A  hiimifi  c*Q  cooiptij  ifttJitl  i  koaiputd  or 
tt*ir,u  uuKlHi  EiLiiMn  I>ii  [on^itr  eta  on  pl*r  ««*»»  ittcll  Cuisn  thr  hutua  et  xht  tam^^tl  tta  oouBk  im  icmfl-iir 
dtitfollii  Bc*idpa<a>aciiua»rccwcdDTU«EdforrrpUi  BACKGAMMON  :  QpiapiBa;»iirdu^-c-KiiiMi>rrh-ial  Fuki 

el  UekfUBAOA  feBd  It  laTC  U>  piovidt  nufl^  fuduUKf  tciiwil  ol  t«<:k.|WP>r>oa  pi*r 

CHESS  MASTER  (%«11l  SUr  m4  TKS-HI  only)  rrtn:  H».tS  C™mi/SU.«  UikMta 

Thji  raciptttiad  irr>  ^o'-crtjJ  ftotficti  ctovidt^  fi.clrvdi  of  jiJ*i  li  lACIwUi  i:aiiljti.Hi.piii«]tcipiLLrci  uHlilxpmsv- 
tLondfpiHnt.  Adduion^).  ihi  biovij  ma)  te  pint;  bffi«  Thr  Hart  of  p[i».tmSTiB!i[iiirt*tuaMiionol  -book"  pttirs.  To 
miairaiiF  nccutrtfl  ip«d,  iM  piofPfcTi  II  *nitm  ir  aiscmWr  !mw4K  (b?  SOFTWARE  SPECIALISTS  of  CiUlonuil.  TaD 
iri|ih«  IS  teip\.a,td  in  int  TRSIOtmJcn,  and  i«iD  ■'tdiPii  of  itphinuBinic  -JlipUf  ur  piandnl  «d  accommodiit  Sanb 


FORF^T  FIRE!  Uiwlnat)) 

t'lini ficcKcnt  trir^o  ijyi  leurvd  rrfntt.ihii^iin^liiio- 
iiofit  lopui  oul  l^I  liif  ^hilr  -ioniipraulini  for  chantm 
iriuiiiB  iCaiihAt  CculEiii.  l.Jt  like  i-atubki  urprcvididi 


■c  Klti.rj  V 


!r  ttt  i  it*th  at  dltlii^LJtt 


fik*:  l»>J  C—iriif 'lil.«  IHitMW 
luu  ri>uifl  ihr  mddkol  a  lo^cii  fir-r,  Youe  gob  ii  Itidimt  npna- 
mtui.  ■'<aihrf  and  iitiiin  Noi  proiccimi  tiJuibk  iiiLiiuirii'Ciii 
iiMl*FOKESTHR£'v.(yiii»p(«t«fdMdchaJI*ntinj  Nui-o 


BIACK  HOLE  (Applt  <»]} I  Mi«;IH.M  Caa««'lH.«  HAtDr 

nn  iBi 4r. ciinituia  ifi^tuJ  vniJ*EiMo!;EHprGiblQniui>et«cdEii  clmelr  o*K"in|Mbkii.tkakwiih  a  ipati  p(c*f,  TTwot- 
jcrEuiacr.EfriPdPUioia'n.  I^t  a  [vrKtibrd  tiAC.  a»0<bi:cloKiaaunil]  Mack  iMte  TtisistohciiininW^Uiwji  coiniai 
HJ  Kir  Uk  kMnTMlp  Th4i  !hr  ii4«:  U'fU  dfrdrayi  Uw  pMb*  ConiraJ  ol  ihc  ciafl  ii  rtllui>nBl  iaauJ«Ecd  uvAi  ud*  )«1  (w 
jOEAiiocuNliiiun  EHiuitrrt  (op  aicek?*iwn  THrip-ucrunan^ii  Hi  JUi  t'4pliKi  and  iicducauvnilai  ■■ni ai  thUlmtmi 

SPACE  EVACL'AT10^^  lApptr,  Alwi  B»d  TtC5-ti  dbIjI  *«<*;  iUtJ  Ca— aa'llt.WWrtfti. 

C*r>euco!9iurt  it'*t»la»,^af«!*iiCujitihetinl!b«fijrrthci4jiie<f^odM''  Vtn^f  (mnpuitf  fteconwiihf  iliip'i  c^mpuir  ii 
teunplairifK'jfii"r«niirhxa(rrtiiiliiJn.*w(peOtil*  Thin  itinulalisr  it  pinicutapif  niEttminj**  n  ionttiifi*!  m*r>  iif  Efit 
riiiimi  tkmcntt  o!  {Uiik  1[>*m  lamtt  »iih  iht  trfiirrj  Oiallente  of  ADVIMILRE 

MONARCH  <A«r1i.«Uh  Wck  jn.«Caa*nl*/*IS,WPWHi. 

MONARCH  nt  I  laKin*lin««of«iinitumulauonmjuuin|jBu  10  luivnraoSytaiinniaijoui  rutoan  i  kadf i  You  i*i*' 
ffii(i(ihiamc«inE  d!  aneJifdfiflleiJto  iniia*!"!  aailiiftiiJiiutl  UM.  N»  muih  fwrf  10  doitibiJiria  Ehepcppitl*«iniih!J* 
muchi&auUbcipmi  oc.polJjjiiOflnj»nre)  l^ouiWirBulihaiiJldttiUftrti  iBtifllnijiimpfDmiiearidlhatiiiinoi  eaiyiainikf 
-ic-iwif  iiwry  ftjtei  i»  ItK  AiJti 

CHOMPEXO  (Atari  DBlH  rric,.Mi.»c.«.rti.'ll3.«I*kfi»f 

CHOMPELOit  itiUi'  it-o  Ehilk9t;n|  fuiinip  en*  OncauftiJiMoMM:,  y»uin:mb(tccffp«n  alitook*.  but i*oid  tak- 
ing ib<  po'iano!  iBrturt.  lilt  otHT  |ifl>f  It  Ific  pcjm!*f  hMfd  lunc  «tVl!Ri;i  Ii  (ttitt  UK*  iSt  Atint  |Tiph«i  -iplb-ll). 
ind  iirt*ti:.!lre»i    rsi»  p«.kaj^  mil  rur,  un  a  \tK  i>«rt 


AVAILABILITY 


PVSaCOMP  wtE-irr  n  iimH«rt  •uri  tamplcEe  dacjratnaiiDti  iMumm*  -Kti  npiaiuJimu  aod  nuapki  Uolwi  Dihcnsnt 
•prfirmd.alJriiiJIJimi^iJiiin^llunlfctptojraMmtWWlspa^lATARItrOijiiTrtSlkl  EK»ps»bnririiled,f>tO(ilffitlJti»lJl- 
»tki™  aTaRL  pet.  TitS-»ll.t^tl  llJand  Appfc{AppleiQfUcai>nirafridrv*fH(«-rBaiiNDri&Sjait«aiJ*a«Biii)  [diHibk 
dtniiit  4i?mpa±ihLtp  iunir  AdddiKxully.  wen  p«q.|iijn»  c»a  W  obtfcEwtd  on  iiandacd  (l&M  37*0  »uiikr d«>uif  .InAk  i^-  ■  ■ 
;«tiF*ttbfc  lO'mMJ*  •  CP'M  flo«->  d.ik.  fw  lynt""  rantini  uJWff  MBA-SK"  or  CBA51L  Hoi  tMnplt.  «»o 

.riui  wdfiil  i  ."  tf-M  diikttitt  ajt  naOablc  (cif  -ht  Sur^t  si"  and  fhbrtiw  ^ost^uir  lyiicmi 


>  I^Jnd 


•V  ii'iJi  "Wf  fluifrf   dW  7«S  -TO  Wiafr^  /  iii/iffl'/  u  iji-m/nftfr  HPt  i4.wtit  foAlu  far  J**  MS-W  Morfrt  /«    tacrpcom 
I  ^LM^.  IKiSSAGl,  OKAfli:  £7f£SS\f-«"*    TflS-M  tfu^fWJ  a^T  "w!  juppWJ  -.i»i  i-i**'  £03 o'  BASK 
—!  ut  mays  So'X^  Sr*'  duii  Aawd  iiiPr«i3   cy  v,4COifi' j'tvpij'^  ifuf*  "C  (ifffwl  i*»  ««-  Voff'i  Jia'  ,<dv»ii«iT 

f«r  SLPf^flR-tJ-^  >...-r™  '.-"1.1*  -«*'  «B-l5fC  U'^  )f<S/f  fira^r  -*«  *) 


DYNACOMP  OFFERS  THE  FOLLOWING 


*  Widest  variety 

m  Guaranteed  quality 

•  Fastest  delivery 


I  Friendly  service 

I  Free  catalog 

I  Toll  free  order  phone 


AND  MORE. 


<iTARTKi:K>.Z|A*iJlabkra«allcoinpuifnt  Pnrf:li;  HCawlk  Sl}-f91>tik*1(t 

Thii  II  IM  iliiikc  Stuirtk  iimiiliiM>ii.  but  -nh  tfti^  nv^  fcaiairiL  Fap  ciampk,  ibt  KJin|»iii  rvixt  ihooi  u  ihr  Lnicrpritf 
Niihaiii:>*ainiti««hika]ioaiiackiii|iurbaM%>n<^lKiaMdi>nli  Ihr  Klraiomt alto  »iia;k  ■iinboin  liihi  and  hra.>  cruiifri 
ind  mo't  'Hhfiv  iJvii  ai'  The  iituiui>aiibEi:i.i£'vh.rn  ilic  LciirrtH",tt  itb«ict^  br  Ei<rprhMt>  c'viwn  andaitaibau'SO.S  n 

l«*i.ri'  Iht  kbtifotr.  tn  e.tnl  S«  IM  »aflw*!«r«*w-t  in  A  N.A.L-O  C  .  M  Sotl-ue  Crit..nr  anfl  Oun*  Vtr^zhandiiifL, 

Ut'MtN  FROM  MARS  {AunoBtl).  Pn«:Alf.mj>Knr'IZ3.Knakn>t 

Dcfmd  tcuitctf'  ThiluEkffttiriemMaft  uTfurt  IPIP  i^  ir  lun don't  jei  ihn  firti  Trui  n  a  hdinoui  hith  EEioUitiaa 
■n:i7u!fj  ya^ui  iir^adrl  gast:  "liKt  iii-ttci«t  ibmcA  of  tbr  Aim's  pimn    Rcqiuiti  ^*r  jc^tih'l 


flmoaholriii  Ihr  KiRfi  ^umliitppk-'' Hci  uhnvihf 
'e  fosr  tkill  aiunii  Mhnt  in  tliii  hittH-FDrTTiiri  utKin 


!iPACETILT(Appkud  AtvfiHUj) 

L'w  Itw  lanir  puUin  ID-  ti.It  Ittt  iiitit  *l  lh«  TV  Wfm  10  ' 
kote  iriL  iRialkr  and  imulk'''  A  bvill-in  tilMf  aJUwi  Id. 

E-SCAPK  FROM  VOLANTILM  lAlirl  onlrl  Pfw.!  tM.4SCM.Hit -I  I  *.M  DUmu 

Qfini  the  actioti  aitd  eicnnrcn:  al  an  uudr  ibieo  rout  lK>r»  «*iitv  ESCAPE  FROM  VOLA^tlLlMT  Xa  tKipc  yim  muM 
*iir«u*»  )uut  ipuc  ihip  iiound  otiituirii  amJ  Ijwr  bU.ii  ihc  drxion  iwiihotiE  brinf  tai<iil  ITht  ii  kilkd  «iih»  dtioEi  tb« 
lEuit  J^LlJ  a  kf  hipped alfl.  a  dnSTDtcAi  Id  iiui»uiud«  Me<*r- rt.  iFi-e  doci  docinot  itjjr  op(ri  mdrlmiiEL)'.  IfyHMliiLiD-cKapr 
in  timt.ihtdeoi  clmfnand  aon  dcafon  apExaPi  linitMlimti  iiDu  tail  vRUtt^  ihtouin  the  door  b|  rcptaicdt;cb.i|ipiiigawa|  U 

B  Oititr  timn  h  ii  Dnprrticnt  At tiw  hi^Mrr  icrii  o(  pi»>  m(«  nbsiaricsMid  dtagMtt  appur.  addmi  loih*  fuicemcnT.  Uset 
biiti  mokjuaa  irapJuct  uxl  naiid   Ruai  lEt  l£K 

ALPHAnGHTCR4Aiw1«l>i 

r"0  onOtM  (lasiitci  «nd  tfrijn  pin'*'"''  "  w'  aIPH*  fiohTS k  rcquBn  toi 
iliiogch}iMii««iaf  ofibriataxT  ALPHA  BA^t  ii  n  i]^  pai^<?F  an  aiKn  CFO  m^iJ 
mdi   B«n  la^in  idtuiPE  irii  pOpitKk  and  fct  puTf^nvt^ilf  r-ioic  d'^rj^ul'  iht-riiiV'  i 


p  SIA.HDUm 
d  dtiinv  in«^  atnto  ixaiibif^  piuu 

a.  ki  li^iL  ta  t|ilbFarjSllwiU 
4  Kt"t' AI  PHA^ir.HTFRviU  tu 


riW:  IM.H  l«anU'lL».«ntk<tH 
ilf(r|idr<n(i(>.  Lach  Iiam ^\(ti Mav-  ihrouiAthciinfLand 
:  iiroici.-E>r4  lint  T^A  MAEini  lanM-  luni  an  itX  lyutcnt.. 

Q.  t^iipUyclt. 


THERINGJiOITHtE.MPIBE(Auf1oal>| 

nurmputhai  Jotlciptd  a  IW»  hinlf  naiJUn  [UQl.nlrd  fc)  ratalii 
Jniii»>  iht  VBiKin,  iht  (inpur  dnrlopi  a  n*»  tiannn  *iili  rtwri 
Einpfcyi  tM[niiv<  (rapdict  and  tcund  4Dd  h:i/i  bf  pUyrit  br  one 

LVntUDERALERTtAlBriffii^)  PTk*;SII.Wt.'*a»*itt^SlS.WE*ikBi« 

Thmn  (ttipKirf  jt»Pbi;*|int»hichpLKCt)oi'iBil»F*mdilkarthf ''DMaiiuu'hav'riiiwtl  tliVknilipLiiLs.  Thrdrdidl 
^a>TbMnalcnmandairTdirmn]Eod»ir!^yw»>«Ucntt  VcTsmijit  Fl™]  and  enwf  jourtnipiatv:*?*  wiiliiht  plant  Fdit 
k-tit  of  difrituliy  arc  prCTdnt.  [VTRLDLR  ALERT  itqw-t^  a  /oiwjsV  *nj  »UI  lun  on  I SX  ntSMJi 


.MIDUAYlAlarfoKlTl' 

MIPWAV  n  liIit«iM!|(»itHM0«g!1>iTiainrorfcaitkihip   llniui 

:iin<  be  ajidthn-  hunan  m  ite  {efspiHti  Cok>i'  ii^phict  anj  miitd  aj 


rrkf:  IH.*f  CaM«m-ll>-«iiDbkttl« 
ihtflulkititi  cf  iiiaictt  (M^tian-'c  Your  oppciurTii 
'  bii4li  in;:Lid*d    Burn  m  Ifri: 


Prtn^  IH.tf  C«aMM  1|l.«5Dtsh<tk 
pU^o  |ir«p^■(I  iiid  ■i>iftd  action  ixcK  li  <i  bated  on  thr  £liti>>;  >idn:  4rci4<  i+nx 
Ktati  ^jriEjckt.  lite  obicci  ti  to  dirfci  noui  -tihxkadlri  Imr  arcvund  ihc  Kicti>  ^iLhO'iji 
l,b  thr  (oncfiij   it  f.inp<r  the  ((pmCjil^  traphivt  tni  iiiund  rlTcci  lead  to  'hifjl 


TRXPLK  BLOCKADE  (AUrfailri 

FltlPLE  BIOCIlADEls 

«hi{h  vn^BlipntJu^r^jo^rd   LTuj 

rk>Ftri.tnj  iinw  ^hjut  wponrnpii) 

CAMEN  PACK  1  lATViltable  for  til  rantpulml  Prttr  Jin.vi  Cawttr/iM.«SDDkHW 

GA.^£S  PAL'k  I  CsfiliiAt  inr  clailik  ^otrp-jtcr  (kmrt  al  BLACklACK.  LUNAR  LANHtH,  CRAI'S.  HOH^ERACt. 
SWITCH  aiidM6r«  Thiu  jathm  haie  bc«n  combmid  inio  anf  Ur|r  pcafram  fci  cat*  in  k>adiPi|  Thry  arc  imf'kBjMJIt  a.- 
cfucd  hi  a  iDntrnirnt  mmu    thit  catbKliiX)  i>.  oM'tn  [H  priet  juLI  far  Ibc  DYNACOMP  ^crtKFn  Df  BLACKJACK 

GAMES  PACK  11  (A-iBkbk  to*  iM  f««p«imJ  Prtn;  IW.H  CjM«m/lM.tS OUnK 

CA-MIS  PACK  II  inriiKlHlhciainoCRA/A  EIGHIS.  MnO,  AtttPtttT,  lltt.  Wi  LMPLS  and  oiMn  Ai -iiB 
IjAML^  PaCIC  L  iU  Eh*  ttmti  m  h»hd«d  ai  one  pofjan  and  art  itfJrt  (rpm  a  rnfra  You  oill  (vani^ulad)  ihsio» 
DVNiACOUP'l  *Tiu(n  at  'C'RAZV  EICHTS 


f  p«r  [if4(fan  trtita  >ov  ian  buj  i,  Ii¥NAL'OMP.£eUp:TiflPi  fjw  iim  110  '! 


M0O.S  PRUBE  (Atari  Hd  Ni>rTb  SiuailH 

Hill  ii«D,(iilEca\cl|'  dmllc:i|m{  "Junw  lander"  [viq(rtm  Uci 
ihe  mfur'i  tur'acc.  You  toiitral  ihc  ibruit  and  mveauxior  i>l ; 
Ruitim  iBii:  Ann 


t:  II  1. 91  CawlU'II5.KDiiferlH 
)  larid  ai  a  piedelcrmncd  iAr|ci  on, 
iT'oldrtctiiii  uidappiDkb  aiiile 


SPACE  TRAP  lAud  Odly.  1AM 

Thn  (ilaciiE  "tbeoE'rr  up"  irwdciam?  placet  »[ni  »( 
icmpi  ID  bUii  ai  cnaav  ol  the  aim  tlupi  w  ptHublr  bflntc 

CHIRP  INVADERS  (PET''CBM  anlfl 

CMIkP  INlfADlRS  H  an  itdd4.^n«  tajM  Himi  ati-«fl  (laph 

tqaqiKI  llif  Eaxth    StKtioaai)'  MMkCkt,  flWiuli  O^lftMi 

(owpo  (jood  twii 
SUPERSL'B  CHASE  (AlBrii»«b>  mtt:il*.»C»Mttua2.Ki»iitai 

SUPER  SLB  CHASE  iireuUlH  4  ICirdi  and  dwiay  miiiKn,  Sn  vow  wun?  and  krrp  an  r,t  bO  Ifle  «J(UJ  (*ldiiit(iii  jou 
hunt  for  [hi  Iiulden  lubirlajiju.  S«1lhtdc^  cti*r(C-!ipk:iiCr  dcpUi  uid  *«chit'.cm  ii.il  (Q«ardt|(i«  luti  IrLiiisafl  addjflitt 
t»mt  -"huh  lakn  aiJi*F!aj;c  a^  Elm  Atiji't  gtaphi;!.  and  w  jnd  c*pafciLiiei.  Ore  qi  1"0  Flajeit   Joyiliclltl  pnjurrcd. 


rricnSN.'MCaMHU'SII.HtHikrlir 
ahLi:k  hdH.  Ybu<oniii>l  icur  iptijtcialt  uitriilirjDyitKk  andai- 
ic  lh|  bktk  M*  tlotcii  aboul  fiKi 

ran.  tM-OCwirtH  ^ll.tj  tHakMIe 
A  ledrraEUMi  ip>:c  ituion  mtu  h  rt«ch«l  ixfaic  rhc  Chupt 
ai^  ibc  aiia^LiEi  {Thiipt  rijh  a'J  br  aiinJtJ  Ipr  a  ui^ccmIuI 


ADVENTURE 


ClUNiflON  MANOR  ADVE.NTCRE  lN*fth  Si*i  ud  CP/M  nnli)  Prie*:  SH.M  0*.h*l» 

AE  !Lau^  A  comprtticTiuiE  Ad«n!iLie  janw  It"  ?»orift  Sm  ibiJ  CPj^M  i>K<mi  CRA-S3TDN  MANOR  ADVEN1VRE  i*lc» 
>oii  inio  DiitinHdi  CBASSraN  MANOR  »hen  tmi  Kicmrt  !9  »5tc  f»l>utoui  ErnatuTW  Ltirtgfl|  id  Ibc  manor  arc  -iM 
ammiJi  aad  iDtHXi  wbii  wjl  Boe  ■'•'E  lip  Um  i/eiium  ••nhn,l  a  fu&i  The  nLurdia  of  raodli  U  IMUei  awi  ibr  auoaalEd 
d«crfcii«m»  aft  much  raore  ctibdfai*  Ikan  !fi«  (li/Tffli  popular  teriEs  of  Atfvwiwc  proirtm^  makifli lilt  JBW  tta »p m lU 
claii  Pla>  caiv  br  U9PVV4  at  any  time  ajid  t^it  tuiui  ticxcJ  on  ddkaEc.  >ot  avatlabir  it  9  - "  CP-'M  rgmat. 

GUMBALtHALLY  ADVENTLHE  (NoOhSiu  ihi1),41I:)  i-rk»:SII,WP»»irti. 

Tak*  ptn  in  ihit  ojtU*  tta  fiora  ih<  a>i  ccati  lo  ihc  ww  toati  ThrseialiiW  fiBd  |out  'aaj-  eoiM  finith^m*  «hik  maifi 
lai^ini  the  hi|iicii  poiitbk  tpfvd.  You  ma;  chuuia  tmt  al  i^rt  iaii  atailabtc  al  i^c  (irtcf  Tk<  (h<]itr  ■"»  »irM  yam  »petd 
arJ  Tknir  Rtirtenibcr  )a  ii^e  t^ptrr  parlt  and  don't  |ri  lajxhl  tpMdtni! 


UNCLEHABBV'S  WILL  |N«rUStM  omit.  *t>til 

Uncle  KuryhaidWilandihaiiedjouoeriiciuii  Ho-.ner  he  tiat  iKiJcctcd I'd mrHtto 
vcauiuof  a  pcvm  -hKh  ronJuni  elur.  Yflu  »Ul  bait  ec  l/»*ri  a3la>TT  ihtln'ruErd  5tBl 
puuk.  and  thmr  air  o*ej  SO:  I«¥u[mh  (p  protw    b  iUfful  and  »«rti  «it  Jbi  irl  h 


rrkT;«*-»5!>ia*tu 
i»rbit»*nr>Xhin|  It'  IniiE*^.  hit** 
■I  botntii  b*r  andc'rr  Imk  IC!  vjlrt  ittr 


SPEECH  SYNTHESIS 


D^bACOMI'  11  rn«  itiiiTilsuimi  eK«  m*  and  Pf*aluilcmi(i  TVPE'N-TALkTM  ,tnI|  ip«th  i|nlh#tijrr  liam  Voitai  Simpli 
tunned  TNT  Eay*>jrci5ni[i*ttrtKipalinie((*£*,»ni«rlH[  froen  itiE_ke>b(*rdafid  he*'  th*  *oidi  ijwki*,  TNT  li  ItK  tawiiir 
prt-liifflipwiih  *>nllitiiiEron  ibcmartti   Itaieilhir  ""' 


Mcf  memory  and  ptovidri'itie  n 


il  fictibk  rocabuUiy  av.i.il4Dk 


TYPt-'S   lAlK    Llil 


C  Sl-5    dYSACOMP  i  prWE  WI9«  plui  H  W  f?"  thipEnni  and  Tiaadtitii 


TAUtTOMEiT'N-TAWri«ify.24K|  Pn«:  IM  tJC™«iE'Sll.MDwMiir 

Th«proijampTM«iaat«citfiBit»tHlsiiip««fet|B[ftm.iiucfibeAE*r.K»aBdTVf6NTAl»i'^  TALK  TO  ML -rl 
.Jl-jtIilU  noriul  *Oid  icncrUiM  ai  -*!  **  ffcft*MW  tsistnion,.  five  dKWEIfrifI>an  ukIliJci  maA^  MicM  ppujrimmmf 
iipt   TAI  K  TO  ME  lui  been  dntionvrairt  wi  m*i>ik  H  a»l  TV 


MISCELLANEOUS 


.vJCaaaflUrltJ-HDUkriH 

'lUFi  i.uy  ai  lh«  pi[:cfOi  air 

.(  CRYSTALS  h*tb«n 


CRVSTAJ^lAUriaB^> 

A  un^iK  aLtutthni  riBdoraif  prodiMn  fas^uiaim  itx^ici  dutdart  atcomj*nitS  ""h  tone*  ■' 
buili  Nthi»o(iaiifrnti«tbcian>c.iJidi(K-(C"iboicd*ncitiortMiouJid»nd(taphkni»'cnitiineT 
^iird  LB  kK>l  iiBiei  10'  ikffiDiuiTair  the  touTid  and  <?l"  Inturn  of  ihe  Aim.  Hliii  IB  IfrK  Ata" 

hOilTH  STAR  tiorr^  ARE  EXCHANtit  *NS&E)  MBRARV 

DTHACOMPnc-  iitliibinctiN;lJ«al»i»*  N5M  lilwary   pmc  dnietin  e*;Pi*:«nain  mwiy  fwetiaBi  lad  otlcraa  ew. 

uandi*!  »*1m  for  itx  pu  rebate  prxr  Thn  ikauld  be  p*/i  *f  ti«r -NwlliStar  uierttrikstfln  CiJlo*  wiiw  DYNACOMP 

tti  4tuiU  iifvdLDi  ibtionmii)  of  i*i«  s^st  (b««immi 

PfK*   »flSf«ti'IHJ*KhI*or  morfl 

I'M  iDtniikH  CAllKtiitn  m»t  be  puuha^  tci  il*9-il 


BUSINESS  and  UTILITIES 


MAILMASTEB  (Aliri  dkkcUe  on))) 

(u  hoJd  avR  MO  zudanrr  cnlriri  zantt 

mtf  b<  printrd  1.1  o[  J  up.  ind  lU  mrti 


Prkt:  SM.t)  tMiknir 
efi«cii«f  fot  iFuwiuiftx -u^il nunipuLiuAj: niiu]  Lii[i  utd  mmi  d.*Ejib4in  K«ti  diA 
.inj.niLinc,  iJJiljeu,  Ulriiii  1«)  wordiud  «  phont  njirtei  TIh  >lupLi)  ii  mtrkcd 
Ih  «>w  ThFtlilJilr  (  .  dnt  ipuc  tcfl,  optniUi,  cU.)  ti  iharn  iI  iitiliniri.  Ltbfti 
I  [i>P  ;«<r  and  alphi^ctiO  ii-  prlTiMiSed  b;  4^  fui  munirtc  l«r|ut|t  9fa|IktB 


PERSONAL  RNANCE  SYSTEM  lAlwtM*  North  SIM  oBlyi  Tri"^  IkH.M  Ktofcrtic 

PTSiii  uniltdjitDK',  mcnu-oirKTiird  ipicm  ccmpof^d  ii(  iiti  i\lUttnt  rtiMTtnii.  Bcndn  rtcordini  fmr  ripriKi''^  lu 
diduciiblf'Jtnni.PFS  oill  Mn  ud  tumcnwir*  cxprntn  bt  ptrtr.  anldiv]*)  mt9rRiitMHiotinpnd4amft  vr  cf  Jbii>«r 
dfrin«il£od«i  b>  monihor  by  pi>R  PFS  »Ji  c<tn  produ'.-c  ntorviKt)  b^n  (iiDh>>?f  vourrtx"''*' by ntcfCH}'  Pui  c«*ftriil 
F4i£l.ttr  EHjuimool*  oat  OiiL  diiic.  m,Laiind  mrmort  iI^K  Acm.  JiIK  NmiIi  3>(iTliMt  vill  MMt  kipMKOr««idi  per  4Hk 
liMtiiitf  ]QQOi«Hf.diptrd>tkbr  cruLtriilmanplKluniciiDihcpicifrui^k  Youun  iKOrdchirciipSjiculinpniKtw 
lEiM  )Cii  tiA  rti^li  >N  ■IL'MC  rOMi  monc)  joci  wid  rlniii&jE'i  jucu'i-Mk  uujLidKMt  tual  cikuiUKiRi  C'oncuinilt^  ipred 
nuijrliijv  luisuip  lort    PFSi  bu  Cnrfi  dCDMftill'Mtd  «<«  i%tla.»rt^  iCDSl  TV' 

KAMILV  BUI>GET  (Appk ud  Altfl  dftb)  rrtc*-  Ui.tj  DukHto 

FAMILY  BUDGET  a  ■  ^cr>  caavrnKn:  fievwwl  rnofi 
Mpeiufiiuiu  u  *tS  u  iscooK  en  ■  iiilj  Emui  Tcu  c 
BlJDCETi2iDpr2iic!ci±c[Hiii3iKnuTrcEX'dol  ilrrfdn 
l]■f:fIT^llc■pe^u*CJUu^UUK«[lU10^p•>II^|]•adU. 
D>fi  4.n  a!h(Twiu  coraiiliuiFd  (ITid  uAMtiU.aM'1  (utgl 


hcrpu^l  ^cvitm  Tc!ti«>[l  taibifia  kwriiKk  of -tain  tnd-tif^* 
1  rpiMd  m  drduciibts  hru  ud  dtv:ikbk  d9TiHion»  F<\.MILY 
YQueumitcduirnUcndcairitrqTnm^viiior  JI 
jmuc  nail'  rcmcicd  |I''1r|  ihc  utcr  conplcix  coiiiol 


t\  r^u  miY  eonrvKi  lo  i  di[i  tcnKt  if-.f..  The 
a  fDHi  duknit  Cw  Uirr  virvni,.  Thn  truily  ri' 


INTELIMKAtHrionIri' 

Tlvi  »i>fi»tr(  p^kLu^  {snumi  ■  irWTiu-dTivfrt  <vLkit»in  of  pioffitnt  I 
ihf  Ajlh  ■  fiiSl  daptti  nuMjfin  iftqiiLiKl  tor  jmI  Ir  cnr  em>dr  dI  O'pCT*) 
SOURCE  Of  MkioNcii  ted  quKkJy  Lud  diU  luch  ii  nock  quotiilDni  <u 
aaict  "ioaneci  i^vt"  uid  inui  ihe  unKnttuf  You  inji)  <Jm  ircwd  ih 
Ad4i<Hin*Urhi>r<«^^nu  arnciri^ifi  Basic,  POhTRANHtic.  iMr  b«  buili  oCMIiDC  jLtii  th»  tup^ri  Kxi  edkiai  indUiir  "i 

kwdtti-"  iB  inollKT  CDmpulci.  rnikini  Ihc  Alui  ■  tfJ'^  unu-l  ItltnilUl,  h'ttfl  AIUd  BASIC  fiicitulli  mty  b*  upko«iled. 
Funhn.  I  c^mnund  nic  mr  |v  liuiil  all-lircind.'jKd  lUtl  k|(:aAI(al3in|.iA{iut;  Tm  *  Iinic-iJ^uii|">lrm  Trill  II,  t^  cut  Ml 
up  yout  KqjflKt  or  [LTW-lhMe  romjrtndt  tud  ptoiriflM,  *iid  Ihc  Al«ri  *ia  Iruvnil  thnn  xt  nndnl:  bmli  piixruinj.  Ail 

ilbB.  >ddi  uf  »  uiijit  bo[h  MftMC!  lune'  uui  >oui  iim* 

PAVnVE(Apiikll]ihudbkt»e.1«#4rtiHrt4«i(*4>  Frt»:IL««.H 

'niri  bi  IT  cDDrmyiil')  ITciLbk  Rciplajin  pit'TOll  i>vt4m  i^Mh  laiMMdinuilr  food  hutDan  np^ttrxtf  fniuiri  PAVFIVE 
ptiflit  cMikt  ud«n^!<t  in«r(<juiril  ttitiii.  luic  uidliMMl  lonnL  Cor  Lipio  l^imploiTCi.'nKpii'nteikaiiiMr'bihotu- 
ii.  utarr.cinrmLiuonor  ifd^i^iMiEnAUlO^    Th41t«f«  niahiplt  OfHiOftt  for  p*>  pcrudl.  lAdlht)  4jM  HE  b<  UMil  m  Wlf  HHtt- 

banfiwn  PA^f  IKl  iAetiidH,*9**^Mh«t  UuuiMAAd  coMiti  tiiFHsef)  «i*lldocii«UD!ed  will)  1  3aD|U|< fRuutl  ThimvnuJ 

nWF  &«  pMtrhwei  ttVVMirir  '"  1*0.  »bi!  iful  papiinil  Ijirt  iMbfd  la  IhB  lo^suT  ^lurctuHT 


Mifii)  la^r  HitrKi^  i»i  tAd  lSe  iitiki  cm[  aACiej.  ilclciici. 


SHOPPING  LIST  lAUH  aalji 

^OfPiNG  LIS^raatniLflfMftiMiAJi  Miiiimt  icupurc&kM  ii 

•3  U>r  lliiBii  1CU  Ru|hl  ncnl.  Utd  IbcA  dn^j  IM  AfriiAiuJli 
Chtnfqni  |ihl  dDmE^  iilxu  ri  rrr^  m^    Huni  «iC!l  lAK 

TAX  OPrmiZERtVim^  Suj-ddItI  rrtR:l».MDbbHi> 

Tli<  TA.\  DPTiStEZER.  a  la  cuif-ic-uK.  mrmi  >>tKni<d  kU'^uc  pKkt|i  >hj;!-  -pro-kidn  i  convctucri  mnni  r«'  imSTiinf 
•  UKiunn^'frme  [*.£  trftiqi«i.  Thtpf^fivn  ii  dtuifwd  [a  protid«  i  qtiick  ud  uiy  diutntr).  [ncaflietm  n  nxripuird  buf  ill 
laii  inEjhoJi  [triuUt,  itttufai  tftft.tiiit,  rnuifflLni  Arid  ilirrniit  mmimurii  iixj.  Tht'  jm  iii«r  invneJiii'tlir  otiwrvi  tnr  txi 

rffrtl  or  initif^al  f  nutui  drCLinni    TAX  DFTIMtZER  klL  thMi  ihotiiutnir  Tlclil  ICUnl  in  CPAtlirittI  tltd  C^rilKI  iOfnplctc 

»,lh  the  virrsui  m  n^in  m  Hk  d>ti  ntti.  t AX  fJf  TiMl^ttJi  t\  m  drdvaibk' 


l[hutii)|°''ihf  (Dnicnii  at  ms  1.1  u^d  J.Jdjtknln  >it 
i;MiiHiiicr*diik«tu  KCLCt  b]r  Hclar.fiUciKiurf  tni  trc- 
kndi^icilacm  nJJ^y  Ertbci  wpIijiIi^aLtii  dp<lftti04«   fof  IV 


l/TlLlAppkoDlj.ttKl 

LTTIL  LI*  dakHrrmUid  uiiilf  lyittm  wSich  ptiiun  riuninLni  *i 
lhC^|4^bBLciMb^E)Lnd  WidS  UTIL  >au  i:xJ«  tAiil;  niMiitC^lt 
lor  pomt^ri^  r^fllljKitr  ifiilof  L  ^r  I   b4d  irctoik  rru)  JM  *'^lJll4cT1"| 

ttpntntccd  pfofummer. 
TURNKEY  AND >1E>U(AUf1on^l  Prln: SP.M DMi(l« 

TL'BNKEY  il  *  i.Mi:y  jiogiun  snich  al3i»«l  lOu  lO  CfHte  liiiaWMI/A^ltUUa  ddkfllH  etull.  Stinpl)  load  *nd  rue  TURN- 
KEY. I^ad  the  propxra  dutrililip  be  indd>ri(d,*Ad  Ui«<n  Ibrquoliata:  T^TlilL^KFY  da*  HtitlidCOAHiliia  EXB  J  D 

vid  UKlvdcitwOwptDfrwci,  MENU,  MEhNL  tw  ib*  toottnii^rToiji  a4k(««iJph4i?n«f*lir.  "113  pcnnni  iiit  nsBkAl  of 
ui  BASIC  p4e(taxn  cm tbcdutnie1»Tin"nttiinikkn  T1;RNKEY  vd  ME>\;  nv^>9u  i-nh  th;  ibilur  Wtuj 
ptDfraiti  ML  i«iir  diiLnie  bii  tbii^t  lotaiDi  on  iFm  n<enpiirr  ird  -pmtuii  -■  unik  iitr 


STOCKAIU  lAtari  oob  I 

STOCKAID  p4s>idn  ■  povrifni  id  of  ioaIil  tc 
iRuni,  ti  atU  ti  Bii  cuni  «iih  ouilUUHt  You 
^CKTKAJIJ  jljaai  ^QU  EQ  inp^t  dwir  dila  wii 
MMk  di^iiicn!  "rJ  ipbl  j.ijr'll'mrni  iipfhll'lKI 


Prlri:t».»SDMi«i 

Uhk  ntrtn  uiJiui  ^'iih  &TDCKAID  vol  ^u  duptir  patn:  ii»d  Tifvt 
^hUu  tiuniM'lan|:iitiBiiwii(|Astri|<t  and  an-btlinmotaiM  luiuin. 
I  ■  utiik  diikdEi  uorw  ucLibJiif  tif  IW  da^i  •  li  ijoctt.  Ia^IimM  tr* 


SHAPEMAGtCUN  (Apptc  II.  dk.dUtllc  oalr) 

Ai  liM^  Ariuii3iq)irsii»jnl«vily  cieiTintliip'^:ciih*p<i  focihf  Applt-Cmu,  hI^ai 

LlCid  lo  di^irlofh^ildc  gi.ii»  '         - -■     '■■'■'■'--■-■-'■ 


I]!  -Enhtfj^t  )^Li  pwiiuni.  Add  ihii  cu^i^feuEonti  E«uch 


rrtcT:»Ii.« 
30  ihipci '•hichcui  thcfi  tK 


EDUCATION 


HODGE  POPGE(Ap9lta«t>,.41KAp9lHdrttirlaut*^rBASIO  Prin^lii.«SC*M(i»i'lllMi)iUHU 

LnHKKE  PODGE  &eii>uirt4S\if»chrf  Pirniaj  4bi  ko  m  iwia  App!*»-Jiioa!i  ua  idiitwen:  «nd  i*ifija*( -up- 
pcRiei"  rcUifd  le  *:  icntf  k  nun^c;  of  ilw  Wwpi  i^  Tst  profTHn'*  F^Pt'^'n.  cpi^i  •ml  wuii4  iir  ■  ik&(U  far  chldm 
from  M«  I  ii^"  HODGI  PDDCE  II I  naB-dv-unidiiin|iucluii)dr>KrB'tiKt  bns|]  iDCK  doMniton  to  ibc  jMoCcora^ 
puitn  in  tdiicuicn   Sei  i!it  ticiJfcaT  ro^fi  of  ihii  'try  jtopuUr  prnpani  in  I>TDH~OiiLD  iikI  SOFTALK. 

TEACHERS' AIDEIAwrtiwaj)  rtirt:MJ,MC«*«».*iTWWUiHi. 

tEACHEHV  AlOE  tHmiD  ol  thru  hVK  modian  ^ninaienl  m  one  ptLi|li!ln  Iht  TtfiE  HiMuU  JH'Cniati  lUdniM  trod  lab 
inCDOr  -rimcunol  viryini  loch  oF  difflntlty  Th«  vKcnd  Eeodulcconiiuiol  iruUichci'ion  prattlnni  m  *hi(A  IN  iiudcni 
nui  bemud  bdk  anlti*  nn*liintt<cr  truj'oi  or  il>riLtHc>ulini''iRiinir«kDnf  budptondurt.  Sc^itil  kt'ChoKompltutY 
U(pca>kd«d  b«rt  mittll  TbeEhird. module  toniiiiioEditiiionprobliint,  one  patilfululy  nice  luEurt  ol  thrditinDnrndduk 
lillifti  EhEioni  hAAd-diiiiionDriHtiri  M  diiplAiridiUi^i  vi^niM  Ef  EMJDiJcrin  HdtTioeLnjI)  dcmiinurkiethepr'CKiduic'by 
which  iht  iRiuLndcr  u  dcriinl  Lmeu  TtACKl-fi'v  AIDE  ii  ikCK  Eii«i»lr  ■  drill,  bui  r«i^i  t  ttkjnin  enpenciwe. 


PHAR-MACOLOCV  tPDATE  (PET  K>o\fi 

mil  LI  DYNACO.MP'!  fiiti  eJucmiontl  iclntue  mc 
UFDATEku  tir^EinbyaR  S'  uimiiMn  piB|Ki,  " 

fliii  px^kifc  tama  in  two- par ti.  TTi^  dliil  put  l^  ii  20 
ptDivln  both  iar^iu  imfacRutioii  ind  fiDb<r|  qtiniM 

ib4  iib4ch  iDi  -the  dfi'K  c(  row  uaJefHxruJini  of  i^ 


nriliciJ  i^roEciiiDE  tnoiz  he  coinL[i«r)  ?HARMAL'OLOCY 
I  a!  I  prjutinngpliiniii!»[o|iiEand  ■nclKii'DnciinitruLtor. 
nulL  ■hiCK  j!.dETgd«d  lAEO  11  leCliOIti.  Eich  itt  EhCM  ucbcini 

«daJ  pain  CMMiuiAf  II  ptotruni  iniE  «(e  krjiedid  the  ten 

rri.aE   Thn  podtKgclusgjeAl  educBlHi 


w  OBid  kjpdxtr  I 


It  Ml  kncnrlrdic   Ailikbk  Oi 


TEACK£Jl'SCRADEBO0K(Api>k4lkd«klili|^drtnJ  PrtnUI.WDUnW 

TtACHER'S  CHADEiOOX.  ii  t  co^pifw  pjuiaMd  piHKied  iecMd'k«epta(  lyuera  for  em  fluiroom  Ti  ibi^oni  up  ic 
ftiotHtfii.  ud  fa;E  uieriEdr  lit>c  i*u  To*  uptofwx  iLk>.B(idBOMdak  iwiiB  upu-nujaeaiipcr^U-UI  Tipn^  lafariu- 
Eton  r-biffeMn  bttattrts.  tdivd  tod  pr^MMd  >(«ljdei  Knieii.  t»i«it»i  tivd  jtidM  Suauhiirt  refurii  Skar  bednpUytdioa 

IMUI«M)or:[rf^fti;edifti>i]cnawi|v  «iEtiaatOmUk:KiiiAln]i.iria.pii[  jAdtoninuantolrElniiBdn  Thn  i;-klnn  hu  MrA 
IrUrd  l"|0(lf-iiri»!'rd"|  <e  the  Etui  cn'^aicrncni  «n4  a,  bpih  »eU-Tiiiricn  Vt4  wri:*?C«ffien:rt 


ORDERING  INFORMATION 


Slilpplil  Md  HnSii  CksFte« 

ifc'Hhu!  Ncnh  Anenct-  AJ>:  12  OU 

Oiiulc  Sarrh  AnrtEx  Add  n'l 


AJJ  orflrn  (ridkidri  tw^kil  ut  M 


DtdMi  im  B-hcn  ordcTicf  3  or  c 


e  ^off  *«i  Oetki  d 


A4di;  M 14  ihc  liii«d  ditknir  pCKe  lor  adi  I'   rtoppr  d^k  IIBM  u>(i  wucfimCI'  U  fnm 
Mrfiowri  MBASIC  or  RaSJCJB 


ii'J^k  qn  l"  CP  U  diiki  II  mlw>  tiuljBU  Oi 
tdK.riwirt(le*l!r    W 


"  dilki.  Norih'^tu  and  OihQinr  (pimi>l 

C'l  dniilEddE^TipiiDiiiontteu  tad  ottiti  piot'tt-mt  frum 


DYNACOMP,  Inc.  (Depi.  E) 

1427  Monroe  Avenue 

Rochesier,  New  York  14618 

24  hour  mcisage  anil  order  phone:  (716)442-8731 

Toll  free  order  phones:  (8(10)a28-«772 

1300)828-6773 

Office  phone  (9AM-JPM  ESTl:  (7l6|-t42-B9«) 


r  irudfio  r^u*  tU  '' 


STATISTICS  and  ENGINEERING 

DIGITAL  nLTEIt  (AvtUabk  foi  aD  cnmpiilcrtl  ^rt"  "»■«  L^vfi'UiMOitkttu 

PICITAL  ULThK  II  *  iiD'ft.pEerieRiitr  dii*  pr<KriiLn4,  ptott*'^  •Einft  pcnniEi.  IIM  jier  ee  dEH|n  h-n  o*r  Mut  (Uiiiiiioii  or 
chtjow  rinm  ■  mtnu  ol  tittt-  (oiftii.  In  Eiic  riplicii  driipi  Epodr  the  >h«pe  pf  thr  Itn^u^rit)  truilrr  lurK-iior  i>  ipetintd  hj 
dL-cciiyejiicnti(P(J!nii*li"iiif"ilnJBdrilEeicurve  la  Ehtckcniitrcdr.  idffJlo*  p*",liiilip*»  *ndb*Jidpiii  filiEnm**  t>? 
ajjprMi(«nied((iv4mF>l<lix-f.ih:6:meinjiOEli«niiJiilK[ofpcrii]Uui«Ji(>ihei:*l*Tiliixin  rheie5ilIcfiimropEio«»llj  ilw^ 
snowhri  wih  »  Hmbuii  fijr«iiiHt  In  utdtEior..  miilu-iU|E  Buiien-prih  fiUm  mi^  W  «L^-Eni  ItiiLrci  ol  DICIIAl 
FILTER  irKludtE4eiB5P(r(^l»f^*iib*!'i«i!«nJ«fwt  filEiiini.  u  well  ii  diwlii  o(  ffie  (hoM<i  fil'w  (utKiKmi  Alnnnc1iidnl 


T  convenimi  diti  k 


ir^lf .  II 


d  rdiiitii  p«otedurei 


PrtM  H».t*r«i»ii.-4U«Dirtriu 

■  Mfui  Ulfivniltilin  Il0"l  00111  hijiinrii  and  tniiAcTlini 
«  UUS  lUir  of  fll."*l  "ttl  11  MlUWIfied  {'t\l  lAd.  tMOAf 


DATA  SMOOTHEK  (Nm  ■•■Itablr  fa*  Aiwlj 

rail  ipecLtl  d*u  imoiHhini  profiun  met  N-  uiifJ  'u  iij 

dui  -tKh  are  equiUr  ip«rd    Iht  nili-«e  lr««in  fh™r  i*  d*i^«  umS  i«n|r 

dmrjiiK  uk-utlEMili    Alu   ihljded  11  AulomatK  plMUni  ef  Uir  irpul  d«U  llid 

FOURIER  ANALYZER  ( A**il*bl«  for  "S  eiKBpalml  r^n  Irt.M  C*i*et»»'JU.«  Dtakfti* 

L'lc  ItQ  jKOpaai  IE>  r«*ffl»r  :M  Prmjunsi  ipKli>  uf  imnfd  Oiinaon  iif.-iiJi    The  piacrjn  liatu/*!  AnTamirjC  ui1lb(  ud 
pkn^Qf  ofthcopuE  disauvl  mulit   Pr*iiii»i  aji^i-"a!Wfti  iftiljdETbeaailniio'*twTipl*i:»ifdtuiinni  iSiutK  rcUiuclcc- 


TTA  rrrsHru  FBBrtloB  AwOywrJ  rrtee  Jll.WtMwiir  IU-»JDhWfc 

Thii  n  I  >iv(ul  lorEwuT  r>u;ki(e'iilu:n  nnj  be  iiirdEe  rviJimeihtl'^nirrr  lunciiEfii  ot  I1lte1tll'lkl>:tl■l^l  fi  ■rtipifieti  ani 
fihtri  bi'tMrainini  ihru  EO?or«  la  puLied  mpvdii.  TTA  ii  ■  major  fiwdifuwiCB  ol  JOLJlltlt  ASALYZER  and  :DiiiaiEii  aa 
cnuimnini-oncnEtd  dfcibrl  •rim  loi  Iintmno  »bi  ii  wttt  ki4>ia  cdiiin|  kaEurn  Whcirit  H>lJ»IER  AMAl  YZ£R  ude- 
atr*i  f«  rducLiwnal  aiHl  v^frEifx  uw ,  TFA  n  ui  rniLiMfjiii  Eoal   AvuLabtt  fw  all  tPWimwii 

KARMONIC  ANALYZIiJI  (AfkUiblr  tnrmll  (OfflftBimi  rnct  J14.t5  i:««el»'l»,W  P«A»«r 

HaFcMONIl-  analyzer  Kai  ilcuintd  foE  ihe  ipniEum  in»i>ma!  irpniEi«  vtieformi  Fetiuifi  msluds  daw  Tik  |«nn« 
lion. fiiiKni and  iEofai«'trEite«il  ai  otltaidju  in] ipecEium  plaEurii  One  p«rtu:LtU(ly  Lin^ue  Itcitili'  iithai  thrinptir  Jut 
need  RCibt'eiitfillTipa«r4iH  inoidtr.  TheoiitinkliltEau  iczicd  and*  cubK  i^iir mlf ipAluidB  ii  uwd  ta ciMIt the diEj  flLr 
lEquBcd  b-;  ihe  FFT  tlavriikni- 

FQURIEH  ANAUV2£r.  TTAand  HaRMOSIC  ANALY2£R  ma*  be  pu^haifd  EnfEifKi  for  a  combined  prKccf  I!l  9! 
lEbree  uueiieii  aad  Ml  99  iilitrE  diiktiiei} 

REGRESSION  I  (A^tflW*  lor  a«Bpilm>  M«  MM  C*i««efIZJ.»Dtit«ie 

KECRESID^  I  II  a  unwa*  4rd  eicrpiBBaJJr  >cii*Lile  i»«-dim«iMiOft»i  1*111  Muifti  ■ppliiwimiil'  ^unt  fniiAf  profiun 
FHiurei  lEdiide  >erT  bi|h  a:inira<-ii.  an  ^ulom^tK:  drsrrr  iliicrAa%aEton  option,  in  r^ncnuie  inirriial  hhriir  i'  fritioj  iiiht- 
t»fli^ dua«diiia(.  awcenaiii  lata. iut»«  and midual i>le(tu«:  ■  iijiEiucat  ukal>ui lei  i4aiida;d  dr^iaKW.  ^CHieUi'«H  Em!*i 
imiE.  tic  I  ud  Enuth  nor*  li  iddiCKia.  no.  fni  (nar  be  tsirt  •i|bpi*(  t»»*(ffie|  EPe  dau  BlliRtS&tON  1 1>  Ecnairtli  ihe 
iaariunnw  ptociijn  ■■  **i^  dau  wuJ[]iiit  Mflwvi  library 

RECREMlOMKPARAFmcATiEiiWroeUcoBpBlml  Prt«  ll»-*JCt^e«.-lii«Di*kte« 

PABaFIT  iideiiined  lo  hiidlr  Miow  <a«i  nn  whtK  ihr  pvurxMiue  imbedded  (poiubh  nMili»earif  I  m  ii^t  rjiiaif  (o«t 
Eioc.  Tft* uur  iimplf  iiiieniilie  fuMionU  lorwi.  uKbdJojiir  pa.-*nictm (AM P,  Ai:i.<ic  Immieor  iBOft  BASIC  uaitmcni 
tia«.  Oua.  teiulii  and  ituS^i  tatt  be  Enuupidiieil  aod  p^i«l  u  *iib  REGRESSION  I  Uie  KEGRESSIQN  I  Fci 
pa!}nHiaiul  ritiicLi.  a6d  {'ARaFIT  Ioc  Itaotc  cofupEKalrd  iTtrvriKfiqii 


MULTILINEAR  REGRESSION  iHUH)  (Avaitabl*  for  ill  compnftnl 
MLR  iiapiDfcuionil  wliwue  pKku!  tiu«naLyiijii,CiUic[i{^flLiinFr|E# 
peffoinuii  lis*  hi*«  leticiMin  cilruUEHn.  Ehit  proiiarr  aho  piotiiln  ni> 
,  InaddiElon.ihe  uwi  nijy  inirrrofatcilK'M^ui 


rrkc  Ili-HCuHUclUtfOuknii 

iinrafl)  hrdrpenJenf  •anabi"   boidH 

bU  intr>.  iLoiafC,  leirir^al  «rd  in!:iui| 
i^pliintvaiueifci  thMndepcndeni  tatublei.  Tbenunibnof 


•iiiabki  and  diii  lire  Ji  iLmiird  ofll>  b;  ihr  ivailxbk  narmory 

KECREHION  I,  II  and  MULTILINEAP  Rf  CRtWION  mir  b*  purcdaird  io|eihiE  for  111  9J  (Bluer  ci 

(three  diikcitn) 


ANOVA  (hNdI  ■"^Uabb  oa  Aiiricuadif  i»r  forPia/CBM) 

In  Ehc  pau  Etic  ANOVA  (tr^aJyiLt  eC  >tr>a.-i;<l  tKotniatt  TAt  hue  Imiied 

DYNACOMP  fill  bcdJiJjl  iae-po*ftoMhA*nTii«*i  m  usul 

Mfi^ue  pKkate  ucludci  she  I  wiy.  i-wM  aM  S-wiit  P'" 

Uhhf  uaf undui  wLih  ASOVA^-ido  ncE  Kocrf  -  The  a^onspaafuif  docuiseniaii 


</1rfJ.<H  n 


!  F>i^  iboM- 


frk*  tJW.tScaii 

Ehr   laJ^e  mijqtf«Pir  iorapulrn     NO* 

fth  ASOVA,  Ehe  DVhAcaMP 
tilt  YeEei^"'^  liftoriil  dmiei  fc 
■iiEim  laa  EuEor^  Eufi.ion£b)  ajiro- 
reut^  m  e1^  H-btra]  *bi)  lennai  incueOem  inirotfu^TiOfl  loiiie  subject  AtwO»n>arftB(  anqva  li  a  mii^on  popunroi 
bmbliii  ibc  daiJ  biie    rn<1k,4e4  i^e  mnal  ^nin»nE  ftaEx'di  iacludiRf  ii'j.  rditir|.  dekitni  »r4  appendiBi 

■ASIC  SCIENTIFIC  iiCBttDLTtNES.  Votaittc*  I  tad  1  (N«t  mvaBaMr  for  Alirll 

DYNACOMP  II  iMf .iljti.e  diHiiEhiUM  for  tdr  toftwifr  leytd  lo  ihep.?pa«  friii  BASIC  SClF\TIFtC  SfMOVHsa 
l-iHuMn  t  ami  :  bt  r  RuckMMiili  [lef  aJ>^rniHii)Rili  m  BYTE  !C4(U'^1  Thm  lubiouimn  haieMM  auCOibMlOWdflil 
i@  ^aplrr    liulwled  biEI^  a^i^  .ulhKt.;«fl  il  1  DWnu  profian  wh^ti  tckiEl  uvt  drrrifiauliain  raih  uUinieilir 


i  >iiiiat>Wi  aril]  Imikikipi 


■  1 
Collecii«r  *l .     CtiapiHL  2  and  t  ■  EliLk  aftd  fiioctiM  ploiEini:  conpi 
Ca(JE{in>R  •:      Cbipie!'  *     EKmdrC  maEfi.  and  rtflor  operjiioni 
CoUrniDE  n.    ChapEci  5  and  6  •  Raiktam  numbn  cerMikLiari  iPoiiian,  Gauimn,  ric  I. 
PiM  p*i  toflrnion:     JL*  9J  CM*me'  SIA-W  Dwlriir 
AU  iteM  colleciiooi  are  andabJe  for  SM.M  (Ehire  eajjetiei)  tmi  V'i'H  \tbin  djUeE(*ii 

Cd!lr(iu>^  t\.  CHapEti  ]  ~  I.iEitai,  po1yi:oiniil.  inultbiliinmiioiia].  pararnelrnc  k«il  kmU 

CoUeb-lEon  ti.  Chipler  2  -  Srrki  Iporoilmition  (Khr.igM«  iKcinorFiiiiiion,  i 

L'olle^njr  f!  Chipicr  ]  ■  iLrKiumal  approjiiaiatKirLi  by  iitiacion  wi  rrcMri-Kin 

Coaenion  M  CNkiHdr  4     CORDIC  ippraicmaEiDni  lo  Er:|anomn»(.  hypntwiK. 


eniial  and  IdiaMinmii: 


CtlMfr  1  -  TaGW  iMtifsiityttifi,  ditftrnuuti 

Cbapirr  »    MrR(»^  f<«  taviMi  eIw  iial  loc 

diBprcr  '  ■  Mnhodi  (or  fiajma  ih*  iQiapici  r-ort.i  of  fuiKi^ofit 

ChepEET  I  -  OptwniriitEn  By  Metpnt  tJeven;. 
?i^«  pet  collection      W*  91  CajMiW'II  V  9i  l>yi.ene 
Jl  n(hl  ^ijLceIjObi  Ut  ti*itait  tct  SW  fS  leichl  cauctKii  ml  ilTf  H  tfUlu  dilkclinl 
cauurtheintianaiiuipanofihtiloc^cEKDiauoQ.  £45^Sr;£.vn/^/C-5t'«ffCKTJ^ti. 


COIkelionl! 
Cdkciior  «6 
CoUcctioE  #T 
CoUeciior  rt 


[Nfnidii.  LaGiinie.  ipLnn 


&A5tCS<:IENTIFICSi,.BROL-nNES.  Vomil9piiDl.  II9  9S   '  'Itpmsur 
BASIC  VrtEMTIhlL  SLAXOLTInES,  S!il2r>Mpateil   IJ]  If  -   M  H  pouap 
5cr  ir-^wi  m  hll/C)^AVUind  Ui    Dubin 

SOITNET  lAppk  IL4IK.  dlihcllr  OHljl  nb*Sl».fJ 

SOETNI;t  inat  bt  jiedEncrcilcirKxlcJiothqutdpipdincimtmiioeialuiitlheii  Flew  ptilarTnimr  tJ^i  eo  iMinAd^i  tuk 
upEO  IK)nMMCti(i|ikm#fiiinitibei4fflulai«d,andcr«eIcliinj^br{Dinbin<dEsr[>im>n  Itrf rr  tri«<]eli  II  vc^h  >rr  in<A(>Td 
IB  wfiei  dulEkhiJlipn.  tviEfmi.  ihtmifal  niiul  (Wim  ptobkmi  h  build.mt  ptumbinf,  or  iitniUf  ituaiioru.  Etiu  ii  in  ideal  anal  t^m 

MATCHNCTfTRS^OiinljJ  rrict:IM,tiCpaaeitf'lU.«Dhkrtii 

liaFiDi  Eiikn^liyiio  iirfiEiYdrociiiffliJjr  JR  L,  Pi  01 T  miicbinjiieEiror^for  ipaiiimjlu  ipp.icaiion.  Tiliei  hwiripiLHef  •'lib 
MATCKNET  and  jim  will  harr  (h*  0.  titifjtrt^  rtifieiaw  iod  refkebcfl  coefncienii  (or  ai>  ot  t«kil>c  mitchmi  nnwurki. 
Vdu inpuE  ilw  lourcE  uid  load unpeduwe  and  M ATCHN&T  ;^U«iilii«. ihj  R.  C.  (and  L J  vakiei  and  ploii cand'or  pruiii)  the 
tTttjucnci  rcipanMaod  crfkniOEiCMFrKienFt  Iw  tacb  ewifiiuraocn.  Piereiiextrgf  th»  proiiani  iinvMMii  vKmhcut^io 
do  ihii  bf  hand  and  La-ei  MAtCHStT' 


PrtcT.  lU.M  CmtHi  U«.t5  Dttktni 
iuii  nircircuii  nur  brprcbcd  le  iq'nti  lEc^fi 
laAuivd^  iheli»4u4Ak|  leiponv  of  afilEir  or 
*iMn   In  ■JtiiiiMi.  aCaP  imi&u  a  icaiiiuai 

m  Et^ecamcoicwnlii   Al^  A  P  n.  ut>  ta  leuii  and 

I  (  lain  lurt  lor  riKtit;«ia  o«  (diiof.  At  Ap 


ACnVEORCUITANALYSIStACAPMaK  Apple  D^) 

WiEh  ACAP  f-au  ina|i  anii^iflA*  retpunit  Dtljj  a^li>«  Oii  fiAuiie  tOflipOfieni  t 
iti  Irtqvroey.  I">d  '^e  irtvkiax  iompki  t'oUaiB  aE  cawih  ^DnpCncriE  jucHlult  i 
trnfitiria  may  bt  cnnpk^e))'  Setprnmed  "iiti  r»ip«i  lo  Swt  ampliiuda  anil 
auI>uio{E)«4  rarifEDt  ■otiatri'tippr'inwtixh  teiuli  fiomi^kTaEce-'triauori 
UK  C'lrcui!  dEhTiptisni  mi»  be  uvcd  oniD-^aiKiEe  or  di^kEEincr  bE  rrcaJM 
iliouLl  be  pan  of  e-en  t-icuE  deuirur'i  ptafran  Lbrary 

LOGIC  SIMULATOR  i.Kppk  OftI) :  4K  KJMt  Prfcr:  tl4.*S  iL...f«r  Ut.H  Ourii. 

TatyDuiEomptKatEddiiiiatlofEiC  eru|n  with  ropEci  (o  pi-m  tcLE}f  ifipcEEi  EO  dEtcmnicbDw  KtltiM  ntnin  ■'Jloperuf.  TIk 
eSeeccnu  ■■iticb  mat  be  ufflujued  iKlude  mjJuple  iapve  A.SD,  OR^  SOR.  EXOR^  EXSOR  aiid  NAND  M>n^  «i  *^l  u  m- 

tertE^,  1-V.  atld  I)  fLp  llofi,  and  OM^tJ^adi    IbpuU  may  be  (locked  in  >i.1b  (aiyifll  ClOCk  ifiU  Un|Eni/diapUctfWnSi  taS 

dc!B)"i'marbe>ri>i^Mnl'i«'ptEb<'1'or|,Lt!h4^kp4iacf  cmdiikopi  Aiinnnidiu'ini  ici^rvy  ii'eiiii1o'r«Jeins(ivh^  plwtee 
^tini  HIRES  irapluri   Sa>e  vot^r  bieadbHrdiri  until  ihe  c-ccvii  ii  ctieiked  by  I  OOIC  S9MUI  ATOX 

Nt'MBt:RKRLINC1ft:RITR!l)40oillrl  PrkiiUb.tSCMKitr'tTJ.fSDUeEii 

Tkn  pr^frim^i  ih-r  im>iL  cLinplrir  niimrrKal  jj\al>iii  i)iicfflaiailablr  lor  iht  TK^ia  Ie  ETinhuidk  upio  MidaLitcii^eai.'^ 
lEE  hi(iri4. 1  III  cbiranrr  namt.  Ii  iirJuLttiicmphtt  diEaediiint  ficiliiiei  tfd  coflieriifnl  dali  inpuL'cuEpuE  cipebiliEy  Tht 
uiaJyia  it-ailiblc  ire  multiplrJintar  leiietuoo  and  correlation  diitEnijnatiuii  ol  miduaki,  daiiiiajiMEotmaiiai)ia(;diei.ErRii<i; 
|:a;;rtiKi  imeriEion,  lEkJludiii  ajki.i  namintH  and  matt  TOi  luppMiiCLi  di)cu/a«nUEiOn  n  itaiiemt'lr  wtil  wiiiEtn  and  wrli 
aitMnatd,  «rid  jatludn  ipptndi^ei  whicn  diwtitir  Erie  numniL-al  jhrocrduin  Lied  in  Ehe  profiani 

STATWRTfTRS-Moaljl  r^i^-.tn.KlMtttu.Ui.KD^kxtu 

STATSOJIT  coEuuii  at  K^eia]  mrrti  lelccifd  pjyqmni  afliKiiillc?  ibe  uief  eo  creaEe  (buil£,  rdif ,  aiertel.  forinaE  aed  ptuiE 
rilei.  [EBUhJECPun  Ibon  ineiant  fcld.  and  ntimark:alir  altaljtC  [mauuium,  mmuntun.  airtaie,  luiuMir.iiuiljirdikTiatDnj 
UbulaleddlU  SlATSORT  il  Bed  dXi^ueMflledaU  e-ur  laute  The  uurtir  enuon  can  (Iib  be  rrrpU^r^  lo  <;Tt«ie  a  dail 
Erpe  vhsh  itt\  b«  lead  Gr  Ehr  ftadu>  ^Bik  Adiaiked  SluiBK^J  P«Ck4fe 

FATTEST  (TRS-UoBb  I  Pn[*,'lit.Mt>a.rae.U].*4PWeliT 

THji  II I  UaliUKa]  bnfertlKe  p*Jlait  -hiih  hejpi  foa  Dukr  aiu  dccnMni  in  itie  rai^e  qI  wFKrlaiali    In  *r  MldKUtt  faih»n 

you  can  ChnUi  and  MoP  dtia  fdn  and  int  ihf  diffeiriMri  tn  ff**".!.  iviancn  *(>d  p^opornoni  STAntSTt'iII  ikopeifcem 
Uu.a»al)'Ui  u  wrtlaidolinuiK^ieEfii^nvid  rnreuion  TVit  iwnd-dktmEd  iluimki]  KoriKMw  iiiiMiiiMdoui  viinacfei 
i4]uar>iEaatin(m(7  icU  and  ilwuform  a>»d  PMnTiali  randorn  lampleimEiiiof  'nicdHXiiini«nuiii>f  ii  viiiitt  by  acciUeie  pta- 
{ava  who  iLi{ln  >i>ij  ttiTo^iiPi  i>ir  oaricui  lEiti 


ABOUT  DYNACOMP 


DYNACOMP  ii  I  Icidinc  diUrhbuEor  ol  mvaJI  lyiiem  iaff^ut  »iih  «ln  iparniri  (he  world  (sistrenlly  in  nceu 
Ol  JO  tOunllKil,  Dynr(  the  puE  tJiiee  turi  ik<  hay«  inaEiy  (fiUf[rtl  ihr  DVNAtDMP  pToduci  Une,  buE  ha^e 
inainEain^  and  unproved  our  hi(h  krrl  of  quxliiy  and <;uit4iTi(r  |iU|>pai|  TihcadBKVfRieri  in  qualLEy  uappu'eni 
from  ouj  many  repeat  cuiioineii  ind  ihc  ulKaai-e  mie^i  in  mtn  pubbtilioni  ai  CCJMPUTROSICS,  SO  Sofi- 
li-irf  CrLEiiiuc.  A  N  A  LOCi.,  Sofl*i.  CjratEve  Compjiinj  and  Kilobaud  DY.-^ACOMP  wftitire  hii  aim 
fc**n  .in&>cn  foi  deTnoniJiaEiDn  on  nei^crii  irlc^isEon  Omr  cuilCiEnej-  sjpport  ii  a^  clove  u  ^our  phone  It  li 
atK]>ii  fnendly.  The  iu(f  ii  tijhb  trauicd  ani  *i*a)i  wi|]iig|.  to  ducEiu  produetk  or  iiit  advice 
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Don't  bother  to  plan  very  much.  Just  go.  The  book 
on  BASIC  that  they  bought  did  not  get  much  of  a 
workout. 

They  like  some  very  .simple  things.  Many  of 
the  bov.s  engaged  in  a  very  short  "insull"  program. 

10  print  "garbage  head"; 
20  goto  10 

That  will  print  garbage  head  continuously  across 
the  screen  until  vou  hit  the  STOP  key.  It  even  has  a 
certain  graphic  appeal  which  grt)\vs  out  of  the 
normal  flow  of  the  program. 

They  like  simple  graphics.  They  are  very 
enthusiastic  about  games.  They  learn  to  program 
"in  use."  One  of  my  colleagues  noted  that  his  .son 
was  learning  to  program  moic  like  learning  a 
language  by  living  in  another  country  than  the  way 
languages  are  learned  in  schools.  He  could  do  it 
even  though  he  did  not  find  it  easy  to  talk  about  it. 

Ciames  and  programming  were  going  on  in 
these  computer  camps.  But  something  else  was 
going  on  that  I  had  tiot  fully  expected.  Persons 
l:)et\veen  the  age  of  eleven  and  fifleen  were  busy 
exploring  and  ileshing  out  their  ".self."  Steve  is  an 
eleven-vear-old  who  is  on  the  go.  It  shows  up  in 
everything  lie  does;  including  his  baimer  program. 

However,  in  his  crashing  ahead  he  never 
managed  to  produce  anything  neat.  Gus  is  dif- 


ferent. What  he  managed  on  the  last  day  was  a 
\'ery  aesthetically  appealing  display.  That  is  an 
important  difference  between  Gus  and  Steve.  I 
could  see  the  same  thing  going  on  in  each  of  these 
young  individuals.  They  were  defining  themselves 
in  what  they  did  with  the  computer.  .And  the  com- 
puter is  flexible  enough  to  permit  this  form  of  self- 
expression. 

One  more  thing  came  out  of  this  camp.  Tiicre 
are  now  28  more  people  lor  whom  the  computer 
will  be  understood  as  a  personal  tool.  ^^ 


MEMOREX 

FLEXIBLE  DISCS 

WE  WILL  NOT  BE  UNDER- 
SOLOn  Call  Free  (800)235-4137 

(or  prces  and  Information  Dealer 
inquiries  invited  and  COD's 
accepted 


PACIFIC 
EXCHANGES 

KKt  l-Dothill  Blvd. 
San  L:.jis  Oblspo.  CA 
93401.  In  Catcall 
[SOni  592  5935  or 
(8051  543-1037 


VOICE  I/O  THAT  WORKS! 


for  the  COMMODORE  and  APPLE 


Voice  I/O  has  come  a  long  way  from  the 
barely  intelligible  compuie'  speech  ol  on- 
ly a  tew  years  ago,  It  is  now  possible  lo 
enie'  data  or  commands  lo  your  computer 
]usl  by  lalking  to  it  and  Ihe  computer  c^n 
talk  bacK  with  cdear.  piea$dnt.  nuirian 
sounding  voice, 

The  COGNIVOX  models  VlO-lDOS  (for 
Commodofei  and  VfO-1003  (for  tne  Apple 
II  * )  are  at  the  lorefTont  of  a  new  genera- 
tion o'  Voice  I/O  peripfierais  tliat  are  easy 
to  jse.  offei  ejtceHeni  performance  and 
are  alfordabfy  priced 

SOME  SPECIFICATIONS 

COGNIVOX  can  be  trained  to  recognize 
up  to  32  woids  or  phrases  chosen  by  tre 
user.  To  tram  COGNIVOX  to  recognize  a 
new  word,  you  simply  repeat  ihe  word 
three  Irmes  under  the  prampting  of  Itie 
system 

COGNIVOX  m\\  also  Speak  with  a  voca- 
bulary ol  32  words  or  phrases  chosen  by 
the  user.  This  vocabulary  is  independent 
of  the  recognition  vocabulary,  so  a  dialog 
with  the  computer  ts  posstble.  Memory  re- 
quirements ^or  voice  response  are  apprax 
imately  700  bytes  per  word. 

For  applications  requiring  more  than  32 
words,  you  can  have  two  or  more  vocabu- 
laries and  switch  back  and  forth  beiween 
them  Vocabularies  can  also  Oe  slored  on 
disk. 


computers 


HOW  IT  WORKS 

COGNIVOX  uses  a  unique  single-chip 
signal  proGessor  and  an  exclusive  non-ip- 
neai  pattern  matching  algorithm  to  do 
speecfi  recognition.  This  gives  re3iabie  op- 
eration at  low  cost  In  fact,  the  perfor- 
mance of  COGNIVOX  in  speech  recogni- 
tion IS  equal  or  better  lo  units  coSimg 
many  times  as  much 


Foi  voice  output.  COGNJVOX  digitizes 
and  stores  the  voice  of  the  user,  using  a 
data  compression  algorithm.  This  method 
offers  foul  ma|or  advantages:  First  there 
are  no  restrictions  to  the  words  COGNI- 
VOX can  say  it  a  Numan  can  say  it.  COG- 
NIVOX vKilf  say  tt  too  Second,  it  is  wery 
easy  to  program  your  lavorite  words.  Just 
say  them  in  the  microphone.  Third,  you 
have  a  choice  of  voices:  male,  female,  child, 
foreign  Fourth  and  foremost.  COGNIVOX 
sounds  very,  very  good,  Mothing  m  the 
market  locJay  can  even  come  Close  to  the 
quality  ol  COGNIVOX  speech  output.  Vou 
can  werily  this  yourself  by  calling  us  and 
asking  to  hear  a  COGNIVOX  demo  over 
the  phone   Hearing  is  believing. 

A  COMPLETE  SYSTEM 

COGNIVOX  comes  assembled  and  test- 
ed and  it  mciudes  microphone,  soltwaren 
power  supply,  built  m  speakerlamptilier 
and  eKien&tve  user  manual.  All  you  need 
to  get  COGNIVOX  up  and  running  is  to 
plug  It  in  and  load  One  of  the  programs 
supplied 


It  <5  easy  lo  v^rtie  your  own  talking  and 
iisienmg  programs  loo.  A  single  state- 
ment in  BASIC  IS  all  that  you  need  to  say 
or  recognize  a  word  Full  instructions  on 
how  to  do  it  are  given  in  the  manual 

COGNIVOX  model  VIO  1002  will  wotJ< 
with  all  Comniodore  computers  with  at 
leasl  16k  of  RAW  Model  Vt0-1M3  re 
quires  a  46k  APPLE  II  *■  with  i  disk  drive 
and  DOS  3  3 

ORDER  YOUR  COGNIVOX  NOW 

Call  us  a1  |BC5|  685  1S6d  belween  9am 
and  4pm  PST  iind  charge  your  COGNIVOX 
10  your  credit  card  or  order  COD  Or  send 
us  a  Check  m  the  mail,  specifying  your 
computer.  Price  for  either  modei  ol  COG- 
NIVOX is  J295  plus  $4  shipping  m  the  US 
(Toreign  add  10%  we  ship  AiR  MAIL) 


VOICETEK 

P.O.  Box  388.Golela.  CA  93116 


VIC-20 


VIC-20  INTERFACING  BLUE  BOOK 

£)id  you  know  thai  youi  ViC  can  be  used 
10  :ontfol  a  99c  toy  motor  so  effectively 
that  ii  runs  like  a  precision  machine''  Or 
Ihal  you  can  make  VIC  talk  with  an  inter- 
face you  can  build  at  a  lolail  parts  costs  of 
under  S5? 

Tnese  and  other  tfl,  interlacing  projects 
selected  for  ease  of  construction  and  low 
cosi  are  detailed  m  the  viC-20  Interfacing 
Blue  Booh  a  veritable  gold  mine  of  practi- 
cal mformatron  on  how  to  Ouiid  interfaces 
to  jpnse  levels,  drai  telephones,  detect  u- 
quid  levels,  control  lights,  do  A/0  and  D'A 
conversion  and  many  more. 

Written  by  a  college  professor  m  a 
friendly  and  easy  going  style,  the  Blue 
Booh  gives  you  theory  of  operation,  scne- 
matics,  program  listings,  parts  lists,  con- 
struction hrnts  and  sources  of  materials 
for  each  one  Of  the  20  projects. 

II  you  want  to  get  the  rno&I  Oyl  of  your 
VIC  this  book  Is  a  must.  Cost  is  S14  95 
(leiis  than  75e  per  proj.eci!)i 

WORD  WHEZ 

Here  is  a  no  frills  word  processor  that 
do5s  the  |0b  and  is  so  small  it  leaves  plen- 
ly  0'  memory  tor  your  text.  Yet  it  offers 
f  jii  screen  editing  and  easy  save  of  work 
in  orogress  This  pocket-rocket  does  it  by 
lav.mg  advantage  ol  ViC's  buiH-m  teat 
m^mrpulaiion  capabilities  It  delivers  oul- 
siiindmg  performance  for  letters  and 
short  manuscripts  (up  lo  '0  pages). 

^ORO  WHIZ  is  all  that  is  likely  to  need 
foi  word  processing  in  your  VIC  and  costs 
only  Si4,95- 

i  Above  prices  include  postage  in  the 
U.S,  CA  res.  add  6=/s  tax.  Foreign  add  S2, 


micKDBignal 
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!l  isn't  necessary  to  understand  machine  language  to 
add  this  useful  search  ufility  to  your  library  ofprogi'ams. 
Just  type  in  the  BASIC  loader  progixim  and  it  will  build 
the  machine  language  routine  for  you.  There  are  versions 
here  for  Apple  II  Plus,  and  both  Upgrade  and  4.0 
PET/CBM  BASICS. 


Search  For  PET 
And  Apple  II 
Plus 


Michael  Erperstorfer 
Vienna,  Austria 


Here  is  a  useful  ulilily  program.  Search,  which 
enables  you  lo  find  any  string  or  number  of  BASIC 
keyword  within  a  BASIC  program.  For  example,  if 
you've  written  a  large  program  and  want  to  find 
out  all  the  places  where  a  variable,  NAMES,  ap- 
pears, or  all  examples  of  GOSUB  —  use  Search,  It 
will  print  out  all  line  numbers  where  it  finds  the 
target. 

To  start  the  search,  you  type  in  a  new  BASIC 
line  at  line  ;^ero  and  follow  it  with  a  colon  and  the 
target  of  yoiu"  search.  Fo  look  for  Ny\ME^: 

0:NAME$ 

To  be  able  to  look  for  numbers,  the  first  character 
of  line  zero  is  ignored  (that's  why  the  colon  is  neces 
sary.  To  look  for  the  number  102,  you  would  type: 

0:102 

Program  1  is  for  the  Apple  II  Plus.  You  can  type 
the  &  key  and  hit  RETURN  because  this  is  easier 
than  typing  CALL  768  every  time  you  want  to 
initiate  a  .search.  (The  machine  language  routine 
must  be  linked  ai  first,  before  any  searches,  with 
CALL  768.) 

For  PET/CBM  4.0  BASIC  users.  Program  2 
will  create  the  machine  language  routine  which  can 
then  be  used  b\  t\ping  in  SYS  864  and  hitting 
RETURN.  PE'i/CliM'  Upgrade  BASIC  u.sers 
should  make  the  change  to  Hne  972  as  indicated  in 
Piogram  3. 


700 

768 
774 
780 
786 
792 
798 
804 
810 
816 
822 
828 
834 
840 
846 
852 
858 
864 
870 
876 
882 
888 
894 
900 


FOR  ADRE 

E  ADRES. 

DATA  169 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 


16, 

141 
173 
2, 
177 

1, 
177 

1, 

133 

118 

133 

133 

240 

4, 

0, 

240 

76, 

165 

133 

163 

237 

96 


S=768 

DATTA 

,  76, 

141, 

,  247 

,  1, 
8,  13 

,  1, 
208, 

,   Ir 

133, 
,  117 
,  165 
,  1, 
,  2, 
,  28, 
200, 
232, 
,  7, 
76, 
,  3, 


2, 
32, 

169 


TO900: 
:NEXT 
141, 
246, 
,  3,  9 
8,  133 

3,  2, 

208,  6 
1,  96, 
133,  3 

4,  200 
,  200, 
,  1,  2 
165,  2 
160,  0 

205, 
76,  19 
200,  1 

209,  1 
3,  32, 
133,  1 
76,  28 

253, 
,  160, 


READ 

ADRES 

245, 

3,  16 
6,  16 

,  1, 

160, 

200 

160, 

200 

177 

177, 

4,  10 
,  105 
,  177 
6,  8, 
6,  3, 
89,  6 
,  240 

119, 
,  165 
,  3, 
251, 

32, 


DATTA :POK 

3,  169 
9,  3 
2,  0 

173 

0 

,  177 

0 
,  177 

,  1 

1,  133 
5,  4 
,  0 
,  1 

240 

162 
,  8 
,  245 

3 
,  4 
169 

32,  32 
253,  251 


Program  2. 

10  REM  FIND  FOR  4.0  BAS 
800  FOR  ADRES=864TO980: 
E  ADRES, DATTA: NEXT 
864  DATA  162,  0,  173,  1 
870  DATA  193,  173,  2,  4 
876  DATA  160,  0,  177,  1 
882  DATA  200,  177,  193, 
888  DATA  160,  0,  177,  1 
894  DATA  200,  177,  193, 
900  DATA  177,  193,  133, 
906  DATA  193,  133,  55, 
912  DATA  105,  4,  133,  1 
918  DATA  105,  0,  133,  1 
924  DATA  177,  193,  240, 
930  DATA  4,  240,  4,  200 
936  DATA  3,  162,  0,  232 
942  DATA  6,  4,  240,  7, 
948  DATA  240,  245,  76, 
954  DATA  199,  3,  165,  1 
960  DATA  165,  196,  133, 
966  DATA  3,  169,  35,  32 
972  DATA  32,  127,  207, 
978  DATA  210,  255,  96 


IC 

READ 
ADRES 
,  4, 
,  133 
93,  2 

208, 
93,  1 

133, 

54, 
165, 

93,  1 

94,  1 
28, 

,  76, 
,  200 
209, 
156, 

95,  1 
194, 

,  210 
169, 


DATTA: POK 

133 
,  194 
08,  6 

1,  96 
33,  195 

196,  200 
200,  177 
193,  24 
65,  194 
60,  0 
205,  6 

156 
,  189 
193 
3,  32 
33,  193 

76,    108 
,    255 
32,    32 


Program  I. 

10    REM    FIND    FOR   APPLE    II    PLUS 


Program  3. 

972    DATA    32,    213,    220,    169,    32,    32 


f.  comrcr^ 


dore 


--_^.l    803S 


computer 


IVAodel 


NEE 


JUST  A  SAMPLE  OF  THE  MANY  PRODUCTS  WE  CARRY,  CALL  US  FOR  OUR  NEW  80-PAGE  CATALO 
WE  WtLL  MATCH  SOME  ADVERTISED  PRICES  ON  CERTAIN  PRODUCTS  LISTED  UNDER  SIN'!!  ■ 


Tomorrow's  Technology  Today 


O 


X  Commodore  Computer 

VIC  20  Personal  Computer    $  299.95 

VIC  ISISGraphic Printer S  395.00 

CBM  4016 S  995,00 

CBM4032 $1295.00 

CBM  8032 $1495.00 

CBM  SuperPet  9000 $1995.00 

CBM  8050  Dual  Disk  Drive $1795.00 

CBM  4040  Dual  Disk  Drive $1295.00 

CBM  2031  Single  Disk  Drive $  695.00 

CBM  4022  Tractor  Printer $  795.00 

CBM  8010  IEEE  Modem $  279.00 

CBM  Datasette S     74.95 

CBM-IEEE  Interface  Cable -  $     39.95 

IEEE-IEEE  Interface  Cable $     49.95 

NEC  Spin  writer  Printer 

NEC  7730 $3085.00 

SEC  7710 $3085,00 

NEC  7720 $3610.00 

NEC  3510 $2290.00 

NEC  3500RD $1895.00 

Tractor  Feed  Options  are  available 


Atari 


Atari  400  16K $  399.00 

Atari  800  1 6K  (incl.  BASIC  cartridge)  .  $  899.00 

Atari  410  Recorder S     99.95 

Atari  810  Disk  Drive $  599.95 

Atari  822  Thermal  Printer   $  299.95 

Amdek  IVIonitors 

Video  100G  (Limited  Quantity) $  179.00 

Video  300G $  200.00 

Color  1 $  449.00 

Color  2 $  999.00 

Diablo  630  Printer 

Diablo  630   $2710.00 

Tractor  Option $  350.00 


Professional  Software 

WordPro"''  — A  Family  of  CBM  Word  Processing  Programs 

WordPro  2  Plus $  199.95 

WordPro  3  Plus $  295.00 

WordPro  4  Plus $  450.00 

WordPro  5  Plus  (for  CBM  8096) $  450.00 

The  Administrator  (DataBase  for  CBM)   $  650.00 

POWER'^' (Programmer's  Utility  ROM) $     89.95 

InfoPro'"  (DataBase  for  CBM) $  295.00 


Epson  Printers 

MX-70 S  299.95 

MX-80  w/graphfrax $  645.00 

MX-80  FT $  745.00 

MX-100FT $  945.00 

INTERFACE  CARDS 

8141  RS-232  Interface  Board $  75.00 

8145  RS-232  Interface  Board 

W/2K  Buffer $  149.00 

8151  RS-232  Interface  Board 

wWON-X/OFF $  170.00 

8161  IEEE  Interface  Board $  55.00 

8131  Apple  Interface  Card    $  85.00 

8232  Apple  Interface  Cable $  35.00 

8220  TRS-80  Cable $  35.00 


CMDMupet 

MC-800AMupet  Controller  $  995.00 

(Multi-User  Controller  for 

CBM  Computers) 
CM-IOOChannel  Module  .  .  $  250.00 
Printer  Module $  350.00 

Qume 

Spring  9/45   $2495.00 

Tractor  Option $  210.00 

WordPro,  POWER  and  InfoPro  are 
registered  trademarks  of 
Professional  Software  Inc. 


NEECO 

679  Highland  Ave. 
Needham,  MA  02194 


(617)449-1760 

TELEX:  951021 


MON-FRI  9:00- 5:30  E.S.T. 
MASTERCARD  "VISA 
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NuwcyoiLs  ideas  come  to  mind,  vspi'ciaU\  for  educational 
applications,  when  a  VIC  can  hi'  used  to  control  a  video 
disc  machine. 

A  VIC 
Intelligent 
Video  Disc 
System 

Claire  J.  Carr  and  Everett  Q  Carr 
Herkimer,  NY 

The  Cloniniodore  VK;-20  can  control  the  Pioneer 
VP  1000  LaserDisc.  Wliat  it  takes  is  an  adapier 
circuit  altached  to  the  VIC  User  Port.  By  adding  a 
printed  <.  iicnit  board  to  the  adapter  it  can  be  ton- 
l rolled  by  a  PET  computer.  Adding  (lie  software 
and  a  suitable  laser  disc  results  in  an  "intelligent" 
video  disc  system.  This  new  teaching  tool  is  part  of 
the  information  technology  revolution  that  many 
predict  \vill  cliange  schools  radicallv  during  the 
next  generation.  We  wanted  to  explore  In  si-hand 
what  could  be  done  wilii  an  intelligent  video  disc 
system,  possibly  an  important  tool  in  (he  future  of 
education. 

As  teachers,  our  major  interest  is  to  improve 
ilie  art  of  teaching  for  the  benefit  of  students.  In 
an  ordinary  class,  the  range  of  student  capafjility 
can  be  ec]ual  to  the  grade  number.  A  foin-th  grade 
class  can  therefore  contain  students  with  a  reading 
capability  ranging  from  1st  to  8th  grade  level.  In  a 
20  pujiil  chiss,  students  receive  actual  iudiviciual 
attention  which  amounts  to  only  minutes  a  day. 
Tliey  get  few  trials  at  mastery  of  any  topic.  The 
wide  spread  in  classroom  capability,  cultural  biases 
of  both  city  and  rural  .schools,  and  the  competition 
of  TV  can  each  damage  a  teacher's  efforts  to  pro- 
vide an  atmosphere  which  motivates  students. 

Also,  outstanding  teaching  is  rarely  trans- 
mitted. Few  teachers  have  the  resources  to  com- 
municate laeyond  a  local  area.  Tire  use  of  an  intelli- 
gent di.sc  could  lead  to  improved  education.  It 
actually  leverages  teacher  time  and  permits  an 
incrca.se  in  ctmtacts  with  students.  This  .system  can 
improve  the  accuracy  of  presentation  and  increase, 
bv  orders  of  magnitude,  the  number  of  possible 
trials  a  student  encounters  in  achieving  subject 
mastery.  The  .system  aLso  recjuires  student  involve- 
ment and,  with  properly  designed  software, 
supplies  immediate  feedback  to  correct  errors  and 


speed  mastery. 

We  had  already  built  an  adapter  to  connect 
between  the  PET  2000  (32K)  and  the  Pioneer 
VPIOOO  LaserDi.sc  video  player. 

What  is  significant  aboiU  tiie  video  disc?  It  is 
the  storage  capacity,  up  to  54.000  individual  picture 
frames  on  a  half  hour  side  of  a  LaserDisc.  Each 
frame  is  numbered,  encoded  in  the  !  7  spare  lines 
of  the  TV  fraine.  The  Pioneer  LaserDisc  decodes 
the  frame  number  and  displays  it  on  the  TV  screen 
on  command.  There  are  extended  play  versions  of 
LaserDisc's  operating  at  double  the  track  density. 
Unfortunately,  they  skip  putting  the  frame  num- 
bers on  double  density  cliscs.  One  rea.son,  it  appears, 
is  that,  in  one  hour  per  side  extended  play  made, 
the  disc  plays  at  constant  linear  velocity.  The  rate 
of  disc  rotation  changes  from  1800  RPM  on  the 
inner  track  to  600  RPM  on  the  outer  disc  track.  In 
the  single  play  mode  there  is  constant  angular 
velocity  with  the  disc  held  at  ISOORPM. 

It  is  straightforward  to  interface  the  VIC-20  to 
the  Pioneer,  VPIOOO  LaserDisc  player.  A  block 
diagram  of  the  VIC  Intelligent  Video  Disc  System 
is  shown  in  Figure  I .  The  switch  box  shown  in 
Figure  I  allows  the  use  of  a  single  l\'  monitor  for 
the  VIC  and  the  Pioneer  player.  The  switch  box 
contains  RF  connectors  for  the  computer,  disc,  and 
TV.  We  used  the  inexpensive  Type  F  connectors. 

Om*  VIC-to-Pioneer  Adapter  ^vas  linilt  bv  wire 
wrap  on  a  Radio  Shack  0. 1  inch  grid  printed  circuit 
board.  This  board  has  contact  fingers  on  0.156 
inch  ceirters  along  one  edge.  A  12/24  contact  edge 
connector  can  be  soldered  along  this  edge  and  the 
adapter  is  then  a  plug-in  for  the  VIC  User  Port, 
We  actually  cut  a  Radio  Shack  20/40  pin  connector 
down  t(j  size  for  the  VIC^. 

IC-1  in  the  Adapter  produces  a  38  kilohertz 
pulse  chain  containing  the  encoded  signals  for 
each  of  the  operations  of  the  video  disc  player. 

A  data  pulse  string  is  10  cycles  of  a  38  Kilohertz 
clock  that  is  generated  from  the  piezo-ceramic 
chip,  XL  Pioneer  Electronics  part  number  VSS-002. 
A  code  word  is  10  bits  long  and  is  contained  within 
1  1  actual  data  pulses.  It  is  the  jjeriod  between  the 
38  kilohertz  data  pulses  which  determine  the  logic 
code.  A  logical  zero  is  a  pul.se  period  of  0.93  mil- 
lisecond. A  logical  one  is  twice  that  period,  L86 
milliseconds.  Five  bits  of  the  ten  encoded  are  fixed, 
leaving  five  bits  for  up  to  32  commands  to  the 
La.serDisc. 

The  code  selection  is  determined  by  the  com- 
bination of  lines  effectively  pulled  to  groimd  by  the 
chips  IC-1  and  IC-2,  the  CD4051B.  These  are 
CMOS  analog  switches  with  a  low  saturation  resis- 
tance when  switched  by  the  control  lines.  Flie  "B" 
after  the  device  number  405 1  means  that  the  devices 
are  buffered,  increasing  their  resistance  to  (but  not 
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Expand 
your      '^ 

VIC  to  80 
columns. 


Quantum  Data's  new  Video  Combo  Cartridge  brings  you:  40 
or  80  column  display,  plus  16K  RAM  and  PROM  socket. 


With  the  Video  Combo  Cartridge  from  Quan- 
tum Data  you  can  now  have  40  or  80  column 
display,  I6K  RAM  and  PROM  all  in  one  cartridge. 
It  comes  set  for  40  column  Display  compatible 
with  the  VIC  videcfmodulator  and  your  home  TV. 
Then,  when  you  are  ready  to  upgrade  to  80  col- 
umns and  a  video  monitor,  just  make  a  simple. 


I 
I 

i 


$299* 


no-cost  change  inside  the  cartridge.  Instruc- 
tions are  provided.  Also  provided  is  a  socket  for 
a  PROM,  16K  of  memory  and  AC  adaptor  If 
you  don't  need  memory,  then  80  columns  can  be 
yours  for  only  S199.50.  A  listing  of  the  driver  soft- 
ware is  provided  at  no  charge.  A  programmed 
PROM  containing  this  software  is  also  available 
for  Si9.95. 


QDI 
expandor: 


QOI  Printor 

RS-232 

interface: 


•  Expands  Basic  user  memory  up  to 
24K  in  8K  steps 

•  PROMS  may  be  mixed  with  RAIVI 
in  8K  blocks 

•  8K  can  be  assigned  to  machine 
language  area 

•  Plugs  directly  into  VIC  expan- 
sion port 

•  Low  power,  no  additional  power 
supply  required 

•  Professional  Quality,  full  buffering 
on  all  signals 

•  Small  size:  6  x  4.5  inches. 

16K  expandor $149.95 

24K  expandor ST99.95 


•  Provides  RS-232  voltage  conver- 
sion for  VIC  serial  port 

•  Allows  use  of  a  wide  variety 
of  RS-232  peripherals  including 
printers,  modems  and  voice 
synthesizers 

•  Low  power  CMOS  circuitry 
requires  no  external  power  supply 

•  Small  size:  2fe  x  3  inches 
Printor $49.95 


QOI 
IVIinimother: 


•  Adds  3  slots  to  the  memory 
expansion  port 

•  Removable  card  guides  allow 
either  boards  or  cartridges 

•  Requires  no  additional 
power  supply 

•  Fused  to  protect  VIC  power  supply 
from  overload 

•  Simple  plug-in  installation 
Minimotlier $69.95 


QUANTUM 


(714)  966-6553 
RATA     IMP    DEALER  HOTLINE  (714)  754-1945 

UH  I  ft,  inU.  3001  Redhill  BIdg.  4,  Suite  105,  Costa  Mesa,  CA  92626 
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Figure  1:  VIC's  Intelligent  Video  Disc  System 


Pioneer 
LaserDisc 


RF 
Modulator 


VIC-20 
Computer 


totally  protecting  against)  electrostatic  charge  and 
voltage  transients. 

The  CD405  Is  are  switched  by  the  output  from 
the  6522  VIA  chip  in  the  VIC  computer  by  way  of 
the  User  Port  terminals  C  thru  K.  The  transistors 
QI  and  Q2  buffer  IC-1,  provide  pulse  inversion 
and  drive  for  the  30  feet  of  audio  cable  connected 
to  the  LaserDisc  player.  The  LED,  Dl ,  also  blinks 
out  the  coded  pulse  string  indicating  that  the  data 
pulse  chains  are  being  sent  by  the  Adapter. 

The  LaserDisc  player  controls  are  a  fantasy 
machine.  Imagine  any  way  you  would  want  to 
manipulate  a  motion  picture  and  the  LaserDisc  has 
a  control  key  to  do  it.  Here  is  a  partial  list: 

CONTROL  KEY    FUNCTION 


SEARCH      (S) 

DIGITS  "0  -9" 
PAUSE  (P) 
PLAY  (G) 

FRAME         (F) 
STILL  (H) 


Sets  up  player  to  search  for  picture  frame 

and  initiates  search. 

Enter  frame  number  0-54000. 

Stops  picture.  Blanks  screen. 

Starts  picture. 

Displays  or  removes  frame  number. 

Stops  picture  on  frame  number. 


There  are  other  functions  as  well:  switching 
either  of  the  audio  channels,  forward  or  reverse  on 
single  frame  step,  slow  step,  3X  scan  and  fast  scan. 

The  program  for  the  VIC-20  is  called  a  "driver" 
and  contains  a  simple  routine  in  BASIC  to  control 
the  LaserDisc  player.  You  can  build  routines  around 
it  to  make  an  Intelligent  Video  Disc  svstem.  With 
over  400  dealers  already  in  the  US  sales  of  Pioneer 
LaserDi.scs  are  estimated  near  40,000  this  year 
alone.  Discounts  on  the  $745  price  are  available, 
too. 

Be  forewarned.  Dealers  are  having  a  difficult 
job  keeping  shelves  stocked  ivith  discs.  We  botight 
20  discs  and  the  dealer  said  that  that's  abotit  average. 

1  REM  VIC-DRIVE  FOR  LASER  DISC" 

10  D9=150 

15  DIMTX(15) 

20  GOSUB12000 

30  INPUT"COMMAND  STRING — >";CS$ 

40  PRINT 
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Figure  2:  VIC  To  Pioneer  Video  Disc  Adapter 
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IC-1 


15 


68pf : 


XI    Pioneer  VSS-002 

ICl    Pioneer  M50110CP 

IC2,IC3  CD4051B 

Dl    RED  LED 

SI   Miniature  Phone  Jack 

Q1,Q2  2N2222 


+  5.0V 


Miniature 
Audio  Jack 
SI 


1 


XI  I"68pf 


45  GOSUB10000  11070 

50  PRINT: PRINT  110  80 

60  GOTO30  11090 

10000  FORQl=i  TO  LEN(CS$)  11100 

10010  Q2=ASC{MID$(CS$,Q1) ) :GOSUB110  12000 

00  6 

10020  NEXT  12010 

10030  RETURN  12020 

11000  IFQ2>57  OR  Q2<48  THEN  11020  12030 

11010  Q3=TX(Q2-47) :GOTO  11060  12040 

11020  IFQ2>72  OR  Q2<70  THEN  11040  13010 

11030  Q3=TX{Q2-59) :GOTO11060  13020 

11040  Q3=0  13030 

11045  IF  Q2=80  THEN  Q3=TX(14)  13040 

11050  IF  Q2=83  THEN  Q3=TX{15)  13050 

11060  PRINT  CHR$(Q2) ; -POKE  37136, Q3  13060 


FOR  J=  1  TO  D9:  NEXT 

POKE  36136,0 

FOR  J=  1  TO  D9:NEXT 

RETURN 

DATA  86,22,38,70,54,82,18,34, 

6 

DATA  50,81,52,69,53,83 

FOR  J=l  TO  15:READTX{J) :NEXT 

POKE  37138,255 

RETURN 

REM  ***  COMMAND  ciriMMaDV  *** 

REM  NUMBERS  "0" 

REM  SEARCH   "S" 

REM  PAUSE    "P" 

REM  PLAY     "G" 

REM  STILL    "H" 


SUMMARY 
TO  "9" 


(FOR  "GO") 
(FOR  "HALT")© 


SPECIALS  H  INTEGRATED  CIRCUITS 


6502 

7.45 

10/6.95 

50/6.55 

100/6-15 

6502/V6512A 

S.40 

10/7.95 

50/7.35 

100/6.90 

6520  PIA 

5.15 

10/4.90 

50/4.45 

100/4.15 

6522  VIA 

6.45 

10/6.10 

50/5.75 

100/5.45 

6532 

7.90 

10/7.40 

50/7.00 

100/6.60 

2114-L200 

2.45 

25/2.30 

100/2.15 

2114-1300 

2.25 

25/2,10 

100/2,00 

2716  EPROM 

5,50 

5/5,15 

10/4,80 

2532  EPROM 

9  90 

5/945 

10/8,90 

6116  Hitaclii  2Kx8  CMOS  RAM  9.90 

5/9.45 

10/8.90 

4116-200  ns  RAM 

8  for  15 

Zero  Insertion  Rxce  24  pin 

Sackel 

2,00 

S-100  Wire  Wrap  Swket 

2.40 

A  P  Products    15%  OFF 
A  P  Hobbv-Blox    15%  OFF 


MODEM  SPECIAL      $99 

SIGNALMAN  Mkl  from  Anchor  Automatjon 

DIRECT  CONNECT  Modem  with  RS232  Cable  and  Connector 
ifKluded,  Fully  compatible  witti  all  Bell  103  modems.  0  to 
300  bps.  full  duplex,  frequency  stiitt  keyed  modulation,  auto- 
matic ANSW/ORIG  selection,  direct  connect,  audible  lore 
carrier  detect  indicator.  seH-cofilained  battery  powered 

PET/CBM  Version  (Mk1  P)  $1 69 

For  Commodofe  Computers,  ttie  SiQnalman  MkIP  inctudes 
connector,  cable,  and  machine  language  software 

CDMPJICK  INTELUGENT  nHMINJIL  PACKAGE  tl  15 

Cofitbines  intelliQent  RS232  port  hardware  Irom  cgrs  Micro- 
lecli  with  EHS  Intelligent  Terminal  software  to  alfow  you  to 
conned  any  RS232  Modem  to  PET/CBM, 


RSZ3Z  MODEM  -  STAR 
IEEE  488  MODEM  -  STAR 


SALE  SI 28 
SALE  il99 


We  carry  Apple  11+  from 
Bell  &  Howell 


iSKRAM  Cini  for  Apple 


95 


filFaRTN+  tw  AHh  H  tTS 

A  fulFfeatured  FORTH  with  enfiancements.  Conforms  to 
FORTH  Interest  Group  standards. 

REVERSAL  (Spfacklen)    32K  Apple  28.00 

Data  Manager  (Lutus)  24K  Apple  40.00 

Oata-Graph  |Boyd)  4eK  Apple  4O00 

Apple  II  User's  Guide  (Osborne)  12,00 

Introduction  to  Pascal  (Sybex)  10,30 

Pascal  Handbook  (Sybex)  12,00 

Musical  A(>plicatfflns  o1  Micros  (Cfiamberiin)  20,00 

LJsef  Guide  to  tfie  Unix  System  13 

6502  Assembly  Language  Subroutines  1 1 

PET  Fun  and  Games  8 


Qcommodore 


C6M-PET  SPECIALS 


Kti    SALE 


8023  Piinlef- 1 36  col,  1  SOcps  bi-difectional 

(9951     775 

6300  Daisy  Wheel -40  cps  bi-directionai 

(2250)  1750 

8032  80  X  25  CRT  business  Keyboard 

(1495)  1100 

Super  Pet 

(1995)  1600 

8096  Board  (extra  64  K  RAM  for  80321 

(500)     400 

8050  Dual  Disk  Drive  •  1  megabyte 

(1795)  1345 

8250  Dual  Disk  Dnve  •  2  megabyte 

(2195)  1760 

CBM  IEEE  Modem 

(395)     199 

4016  fud  Size  graptiics  keytjoard 

(995)     795 

4032  full  size  graphics  keytxard 

(1295)     999 

4040  Dual  Disk  Dnve  -  330.000  bytes 

(1295)     999 

2031  Single  Disk  Drive  -  165.000  bytes 

(695)     550 

4022  Tractof  Feed  Primer 

(795)    630 

C2N  External  Cassette  Deck 

(75)      65 

tfsed  CBM/PET  Computers 

CALL 

WE  WILL  MATCH  ANY  ADVERTISED  PRICE 

***  EDUCATIONAL  DISCOUNTS  *** 

li)  Z  PET/CBM  Cwprtin.  nci4n  1  FREE 

PETSCAN  I  $345  base  price. 

Allows  you  to  connect  up  to  20  CBM/PET  Corripulers  to 
shared  disk  drives  and  printers.  Completely  trattsparent  to  the 
user.  Perfect  for  schools  o:  multiple  wwd  processing  con- 
figurations.   Base  configuration  supports  3  computers 


VIC  20 

VIC  1515  Printer 
VIC  3K  RAM 
VIC  8K  RAM 
VIC  16K  RAM 
VIC  1 540  Disk  Dnve 
VIC  Invaders 
VIC  Jupiter  Lander 


259 

335 

36 

54 

112 

500 

24 

24 


VIC  Superslot 
VIC  Super  Alien 
VIC  Maze  in  3-D 
VIC  Cosmic  Debris 
VIC  Amok  (UMI) 
VIC  Snakman 
VIC  Rubik's  Cube 
VIC  Night  Rider 


24 
24 
12 
9 
17 
13 
13 
11 


TNW  1000  Serial  Interface  110 

TNVI/ 488/103  with  DAA  450 

Computei's  First  Book  of  PET  /CBM  It 

WortPro  3  Plus  -  32K  CBM,  disk  printer  195 

WordPro  4  Plus  -  8032.  disk,  printer  300 

V1SICALC  for  PET  ATARI,  of  APPLE  1 90 

tM-KlT  -  PET  ion  mto  40 

Ptogfarnmers  Toolkit  -  PET  ROM  Utilities  35 

PET  Spacemaker  II  ROM  Switch  36 

2  Meter  PET  to  IEEE  or  IEEE  to  IEEE  CaNe  40 

Dus!  Covef  for  PET  8 

IEEE-Parallel  Printer  Interface  for  PET  110 

tEEE-RS232  Printer  Interlace  for  PET  120 

The  PET  Revealed  12 

Library  of  PET  Subroutines  1 2 

4  PART  HARMONY  MUSIC  SYSTEM  lir  PET 

The  Visible  Music  Monitor,  by  Frank  Levinson,  alkiws  you  to 
easily  enter,  display,  edit  and  play  4  part  tiamiorty  muskx 
Includes  wtwle  notes  thru  54ths  (with  dotted  and  triplets), 
tempo  change,  key  signature,  transpose,  etc  The  KL-4M 
unit  includes  D  to  A  converter  and  amplifier  ready  to  hook  lo 
your  spealcer. 
KL-4i  ink  Iwl  vHk  VMi  PnvM  ISO 


DISK 
SPECIALS 


SCOTCH  (3M)  5"  10/2.45    50/2.35     100/2.30 

SCOTCH  (3M)  8"  10/2,60    50/2,45     100/2,40 

WE  STOCK  VERBATIM  DISKS 

Try  the  new  Vertatim  Hearf  Cleaner  Kits 
BASF  5"  or  8"  10/2,00    2I]/1,95     100/1,85 

Wabash  5"  10/2,00    20/1,95    100/1,85 

Wabash  8"  10/2,00    20/1,95    100/1,85 

WE  STOCK  MAXELL  DISKS 

Diskette  Storage  Pages  10  for  3.95 

Disk  Library  Cases  r  -  2,85      5" -2,15 

Disk  Hub  Rings  8"  -  50  <§'  7,50      5"  -  50  ®l  6,00 

CASSETTES  -  AGFA  PE-611  PREMIUM 

High  output  kjw  nase,  5  screw  housings 
C-10  10/,S6     50/50     100/48 

C-30  10/,73    50/68    100/66 

All  other  lengths  av.3ilable  Wife  tor  price  lisL 


SPECIALS 


EPSON  MX-IO  PiMir 
EPSON  MI-ID  F/T  PHttw 
EPSON  MX-70  PiMir 
EPSON  MX-IIM  PiW> 
Centronics  739  Printer  with  dot  graphka 
mitWRITER  Dilt)  WlKl  Primer  FID 
Zenith  ZVM-121  Green  Phosphor  Monitor 
DC  Hayes  Smartmcdsm 
Watanabe  Intelligent  Plotter    i  195 
BMC  BM12A  Green  Phosphor  Monitor 
BMC  BM1400BLUC  13"  Color  Monitor 
BMC  RGB  13"Colw  Monitor 


B-Pen 


450 
S4S 
300 
IIS 
575 
1445 
119 
230 
1445 
100 
265 
329 


ALL  BOOK  iri  SOFTNARE  PRICES  DISCOUNTED 


Synirtek  Systems 


STM-1  MIcfKimputir                    SALE  199 

SYM  BAS-1  BASIC  or  RAE  1/2  Assembler  85 

KTM-2/80  Synertek  Video  and  Keyboard  349 

KTM-S/aO  Synertek  Tubetess  Temiinal  385 


Tgttmt 


data 
systems 


Z90-80  64  K 

■Z90-82  64K,  1  double  dens,  drive 
Z89-0  48 K 
Z89-1  48  K,  1  drive 
Z67  10  Megabyte  +  Fkippy  Drive 
Z37  1  3  Megabyte  Dual  Fkwpy 
Z25  High  Speed  Pnnter 
Z1 9  Video  Terminal  (VT-52  compatible) 
ZVM-121  Green  Phosptior  Monitor 
All  Zenith  Software  discounted 


2170 
2395 
1950 
2150 
4495 
1495 
1195 
670 
119 


ATARr 

SPECIALS 


800  Computer 
400  -  16K 
810  Disk  Drive 
825  Printer 
850  Interface 
Inside  Atari  DOS 
Paddle  Pair 
Joystick  Pair 
16KRAIrf 
32KRAM 
Pilot 

Wnte  for 


675 

330 

440 

629 

170 

18 

19 

19 

69 

99 

68 


Miercsoft  BASIC 

MISIIIE  COiMAND 

ASTEIOIDS 

STAN  HIDEKt 

Space  Invaders 

Musk  Composer 

Chess 

Super  Breakout 

PilC-M/lN 

CENTIPEDE 

First  Book  of  Atan 


72 
3Z 
32 
37 
32 
45 
30 
30 
3G 
36 
11 


prices  on  other  Atari  items. 


252  Bethlehem  Pike 
Colmar.  PA  18915 


215-822-7727 


A  B  Computers 


WRITE  FOR  CATALOG 

Add  SI  25  per  order  for  shidping,  V^e  pay  balance  of  UPS  surlace 
charges  on  all  prepaid  ordeis  Prices  listed  are  on  cash  discount 
basts  Regular  prices  slight  L  higher  Prices  subfect  lo  change 


KMMM  Pascal  for  PET/CBM 


$85 


A  subMt  of  standard  Pascal  with  extensions. 

-  Mactiine  language  Pascal  Source  Editor  witfi  cursor 
ofierted  window  mode 

-  Machine  Unpuage  P-Code  Compiler 

•  P-Code  to  mactiine  language  translator  for  optimized 
object  code 

-  Run-time  package 

•  Floating  poirM  capability 

-  tisef  manual  and  sample  programs 

Requires  32K  Please  spedty  configuration. 

EARLTorPETTdisk  file  based]        $65 

Editor,  Auimblir.  Rdocitir,  Unlnr 
Genefales  relocatable  object  code  using  f^OS  Technology 
mnemonics.  Disk  file  input  (can  edit  files  larger  than 
memory)  Links  multiple  object  programs  as  one  memory 
load.  Listing  output  to  screen  or  printer.  Enhanced  editor 
operates  in  both  command  mode  and  cursor  oriented 
"window"  mode 

RAM/ROM 
for  PET/CBM 

4K  or  SK  bytes  of  soft  ROM  with  optional 
battery  backup. 

RAIvl/ROM  IS  compatible  with  any  large  keyboard  machine. 
Plugs  into  orte  ot  the  ROM  sockets  abme  screen  memory  to 
give  you  switcti  selected  write  protectabie  RAM, 
Use  HAM/ROM  as  a  software  development  tool  to  store  data 
Of  machine  code  beyond  the  normal  BASIC  range.  Use 
fV\M/fiOlv(  TO  LOAD  A  ROM  image  where  you  have  possible 
conflicts  with  iTXKe  than  one  ROM  reguiring  the  same  socket. 
Possible  applications  include  machine  language  sort  (such  as 
SUPERSORT),  universal  wedge,  Exlramon,  etc. 
RAM/ROM  -  -  4K  $85 

RAM/ROM --8K  120 

Battery  Backup  Option  30 

SU  BSORT  by  James  Strasma  S35 

Subsorl  IS  an  excellent  general  purpose  machine  language 
sort  routine  for  PET/CBM  computers.  Sorts  both  one  and  two 
dimensioned  arrays  at  lightning  speed  in  either  ascending  or 
descending  order  Other  fields  can  be  subsoried  wnen  a  match 
IS  found,  and  fields  need  not  be  in  any  special  order  Sort  arrays 
may  be  specified  by  name,  and  fields  are  random  length 
Allows  sorting  by  bit  to  provide  8  categories  per  byte.  The 
routine  works  with  all  PET  BASICS,  adjusts  to  any  memory 
sue.  and  can  co-exist  with  other  programs  in  high  memory, 

SuperGraphics  2.0 

NEW  Version  with  TURTLE  GRAPHICS 

Super  Graphics,  by  Jobn  Fluharty.  provides  a  ■Ik  machine 
language  extension  which  adds  35  full  featured  commands  to 
Commodore  BASIC  to  allow  fast  and  easy  plotting  and 
manipulation  of  graphics  on  the  PETjCBM  video  display,  as 
well  as  SOUND  Commands.  Animations  which  previously 
were  too  slow  or  impossible  without  machine  language 
subroutines  now  can  be  programmed  directly  in  BASIC  Mcve 
blocks  (or  rockelships,  etc ),  or  enl  ire  areasol  the  screen  witii  a 
Single,  easy  to  use  BAS IC  command  Scroll  any  portion  of  the 
screen  up.  down,  left,  or  right  Turn  on  or  off  any  of  the  4000 
(8000  on  8032)  screen  pixels  with  a  single  BASIC  command 
In  high  resolution  mode,  draw  vertical,  horizontal,  and  diagonal 
lines  Draw  a  box,  fill  a  box,  and  move  it  around  on  the  screen 
wilh  easy  to  use  BASIC  commands  Plot  curves  using  either 
rectangular  or  polar  co-ordinales  (great  lor  Algebra,  Geomelry 
and  Trig  classes) 

The  SOU  M  0  commands  allow  you  to  miliatea  note  or  series 
ol  notes  (or  even  several  songs]  from  BASIC,  and  then  play 
lt>em  in  the  background  mode  without  interfering  wilh  ycur 
BASIC  program.  This  allows  your  program  to  run  at  full  speed 
with  simultaneous  graphics  and  music. 

Seven  new  TURTLE  commands  open  up  a  whole  new 
dimension  in  graphics.  Place  the  TURTLE  anywhere  on  the 
screen,  set  his  DIRECTION,  turn  him  LEFT  or  RIGHT,  move 
him  FORWARD,  raise  or  lower  his  plotting  pen.  even  flip  the 
pen  over  to  erase  Turtle  commands  use  angles  measured  in 
degrees,  not  radians,  so  even  elementary  scfxxjl  children  can 
create  fantastic  graphic  displays. 
Specify  machine  model  (and  size),  ROM  type  (BASIC  3  or  4) 
SuperGraphics  (disk  or  tape]  S  4() 

SuperGraphics  in  ROM  55 

Volume  discounts  available  on  ROM  version  for  schools. 


tir  PET/CBM  Oapitin 


Self  Calculating 

DATA  BASE 

REPORT  WHITER 
MAILING  LIST 


FLEX-FILE  is  a  set  of  flexible,  friendly  programs  to  allow 
you  to  set  up  and  maintain  a  data  base  Print  tiles  with  a 
versatile  Report  Wnter  or  a  Mail  Label  routine  Pro- 
grammers will  find  it  easy  to  add  subroutines  to  their  own 
programs  to  make  use  of  Data  Base  files. 
RANDOM  ACCESS  DATA  BASE 
Record  siie  limit  is  250  characters.  The  number  of  records 
per  disk  is  limited  only  by  the  size  of  each  record  and  the 
number  of  records  per  disk  is  limited  only  by  the  size  of  each 
record  and  the  amount  of  free  space  on  the  (Jisk.  File 
maintenance  lets  you  step  forward  or  backward  ttirough  a 
file,  add,  delete,  or  change  a  record,  go  to  a  numbered 
record,  Of  find  a  record  by  specified  field.  The  Find  command 
locates  any  record  when  you  enter  all  (or  a  portion  of)  ttie 
desired  key.  Field  lengths  may  vary  from  record  to  record  to 
allow  maximum  packing  of  information.  Files  may  be  sorted 
by  any  field,  and  any  field  may  be  specified  as  a  key. 
Sequential  files  from  other  programs  may  be  converted  to 
Flex-File  fomnal  and  Flex-File  records  may  be  converted  to 
sequential  (WordPro.  PaperMate,  other  word  processors 
may  also  use  Flex-File  data).  Maximum  record  size,  fields 
per  record,  and  order  of  fields  may  be  changed  at  any  lime 

MAILING  LABELS 

With  typical  record  size  of  127  characters,  each  disk  can 
handle  over  1000  records  (about  2800  with  8050  drive). 
Labels  may  be  printed  any  number  wk)e,  and  may  begin  in 
any  column  position.  There  isnolimitonlhe  number  or  order 
of  fields  on  a  label,  and  two  or  three  fields  may  be  joined 
together  on  one  line  (like  first  name,  last  name,  and  title).  A 
"type  of  customer"  field  allows  selectwe  prinbng. 
REPORT  WRITER 

Print  any  field  in  any  column.  For  numeric  fields,  use 
decimal  point  justification  (and  round  to  any  accuracy). 
Define  any  column  as  a  series  of  mathematical  functions 
performed  on  other  columns.  These  functions  include 
arithmetic  operations  and  various  log  and  trig  functions. 
Pass  results  of  operations  such  as  mnning  total  from  row  to 
row.  At  the  end  of  the  report,  print  total  and/or  average  for 
any  column.  Complete  record  selection,  including  field 
within  range,  pattern  match,  and  logical  functions  can  be 
specified  indivkJuatly  or  in  combination  with  other 
parameters 

FLEX-FILE  br  Mlcbiil  lilliy  SCO 

Please  specify  equipment  configuration  when  ordering. 


COLOR  CHART  coiorVdeoBoad  S125 

up  to  8  colois  and  high  fesoiution  graphics  (128  X  192  in  2 
colors)  Generates  composite  video  lor  use  with  monitor 


PEDISK  II  from  cgrs  Microtech 

5"  40  track,  1  drive,  143K 
5"  40  track,  1  drive.  286K 
8"  IBM  3740  formal  77  track.  250K 


$525 
690 
995 


PROGRAM  YOUR  OWN  EPROMS 

Bnnding  Irtn  for  PET/CBM  $79 

EPROf^  Programmer  with  software  for  all  ROM  versions. 
Includes  all  hardware  and  software  to  program  or  copy 
2716  and  2532  EPROMs 


CBM  Sittwin 

Legal  Time  Accounting  Package  445 
Medical  Accounting  Package 

PORTMAKEft  DUAL  RS232  SERIAl  PORT  63 
Two  ports  with  full  bipolar  RS232  buffering  Baud  rates  from 
300  lo  4800  For  PET/CBM  AIM.  SYM 

Dow  Jones  Portfolio  fifanagement  129 

Personal  Tax  Calculator  65 

Wofdcraft  80  Wordprocessor  Package  325 

Pascal  Development  Package  235 

Assembler  Development  Package  99 

Intelligent  Temninal  Emulator  30 

Softpac-1  (Competitive  Software)  29 


FORTH  for  PET 

BY  L  C.  Cargile  antJ  Michael  Riley  $50 

Features  include: 

lull  FIG  FORTH  model- 
all  FORTH  79  STANDARD  extensions. 

stmctured  6502  Assembler  with  nested  decision  making 
macros, 

full  screen  editing  (same  as  when  programming  in 
BASICI- 

aulo  repeat  key 

sample  programs. 

standard  size  screens  (16  lines  by  64  characters). 

1 50  screens  per  diskette  on  4  D40, 480  screens  on  8050. 

ability  to  read  and  write  BASIC  sequential  files. 

introductory  manual 

reference  manual. 
Runs  on  any  16K  or  32K  PET/CBM  (including  8032)  with 
ROM  3  or  4,  and  CBM  disk  drive.  Please  specify  configuration 
when  ordering. 

Available  soon: 

Metacompiler  for  FORTH  S30 

simple  metacompiler  for  creating  compacted  object  code 
which  can  be  executed  independently  (without  the  FORTH 
system!. 


PaperMate 

60  COMMAND 
WORD 

PROCESSOR 

by  Michael  Riley 


Paper-Mate  is  a  full-featured  word  processor  for  CBM/PET. 
Paper-Mate  incorporates  60  commands  to  give  you  full 
screen  editing  with  graphics  for  all  1 6K  or  32K  machines 
(including  8032),  all  printers,  and  disk  or  tape  drives. 

For  writ  ing  text.  Paper-  Mate  has  a  definable  key  board  so 
you  can  use  either  Business  or  Graphics  machines.  Shift 
Ixk  on  letters  only,  or  use  keyboard  shift  lock.  All  keys 
repeat, 

Paper-Mate  tent  editir)g  includes  floabng  cursor,  scroll  up 
or  down,  page  forward  or  bacK  and  repeating  insert  and 
delete  keys.  Text  block  handling  includes  transfer,  delete, 
append,  save,  load,  and  insert 

All  formatting  comniands  are  imbedded  in  text  for 
complete  control.  Commands  include  margin  control  and 
release,  column  adjust  9  tab  settings,  variable  line  spacing 
justify  text,  center  text,  and  auto  pnnt  form  letter  (vanable 
block).  Files  can  be  linked  so  that  one  command  prints  an 
entire  manuscript  Auto  page,  page  headers,  page  numbers, 
pause  at  end  of  page,  and  hyphenation  pauses  are  included 

Unlike  most  word  processors,  CBM  graphics  as  well  as 
text  can  be  used.  Paper-Mate  can  send  arty  ASCII  code 
over  any  secondary  address  to  any  printer. 

Paper-Mate  functions  with  16/32K  CBM/PET  machines, 
with  any  printer,  and  with  either  cassette  or  disk 

To  order  Paper- Mate,  please  specify  contigurabon, 

Plpl^Mlt•  on  diik  or  tipi  40,00 


BASIC  INTERPRETER      $200 

Designed  to  support  the  CBM  8096  (8032  with  add-on  64K 
board)  A  full  interpreter  implementation  to  automatically  take 
advantage  of  the  extra  memory  available  to  the  8032. 


BPI  eiainlLnlgef-SOSJ/SOSO 
BPI  Acunnli  RcceinliEi  -  i032/80!iO 

Miydin  Soltmra 
(implex  Mathematics 
Engineering  Mathematics 
General  Mathematics 
MCAPCircuit  Analysis  Program 
Energy  Miser 


300 
300 

12.70 
12.70 
12.70 
21,00 
24,50 


CASH  MANAGEMENT  SYSTEM  $45 

Easy  to  use.  Keeps  (rack  of  cash  disbursements,  cash 
receipts,  cash  transfers,  expenses  tor  up  to  50  categones. 

MICHO-AEVERSI  tor  PET  by  Michael  Riley  1 0 

super  machine  language  version  of  Othello 

TuMll  Vision  /  Kit  S  Mmu  by  Michael  Riley  10 

two  excellent  machine  language  maze  programs 


252  Bethlehem  Pike 
Coltnar,  PA  18915 


215'822-7727 


A  B  Coiniiuters 


WRITE  FOR  CATALOG 

Add  $1 .25  per  order  lor  stiipping.  We  pay  balance  of  UPS  surface 
charges  on  all  prepaid  orders,  Prees  fisted  are  on  cash  tJiscpunt 
tesis.  Regular  prices  sfrghtly  higher.  Prices  subjea  to  change 
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COMPUTEI 


June.  1982,  Issue  25 


Some 
Similarities 
Between 
Applesoft  And 
PET  BASIC 


Gorry  Kizok 
Burlington.  Ontario 


I  wonder  how  often  a  PET  owner  will  pick  up  a 
magazine  article  and  seeing  dial  it  applies  to  the 
Apple  say  "Oh!  This  isn't  ol  any  use  to  me.".  Sini- 
il;ul\',  how  nianv  .\ppk'  owners  will  pic  k  up  a  PKT 
article  and  say  the  same  thing?  In  fact,  there  is 
nuich  to  be  learned  about  the  PET  from  Apple 
articles  and  vice-versa.  In  manv  cases  translating  a 
useful  utility  or  idea  from  the  one  com])uier  (o  the 
other  simply  involves  chaining  a  few  addresses  oi 
some  simjjie  modification. 

For  example,  a  very  useful  idea  appeared  in 
V'nlunir  ^1  Issiii'  #  1  ol   The  liansacior  dealing  with 
I  he  idea  (tf  reading  data  (rom  a  particular  D.A  IW 
statement.  The  following  short  PK  I'  progiam 
demonstrates  how  it  works. 

10  DATA  FIRST,  SECOND,  THIRD 

20  DATA  FOURTH 

30  READA$,  BS 

40  POKE  62,  PEEK(1 19)  :  POKE63,  PEEK(120) 

50  READA,B 

60  DATA  1,2,3,4 

70  PRINTAS,  BS,A,B 

In  this  program,  line  40  causes  the  READ 

siatemen!  in  line  30  to  get  its  data  from  the  next 
DA  1  A  statement  (i.e.  line  00)  instead  of  from  the 
next  data  item  which  would  have  been  in  line  10. 

To  get  tins  program  to  work  on  an  Apple,  it  is 
only  necessaiv  t{)  change  the  addresses  in  line  40. 
The  following  will  do  the  trick. 

40  POKE  125,  PEEK(184) :  POKE  126,  PEEK(185) 

In  COMPUTE!,  May,  1981,  #12,  Craig  Peterson 
offered  an  elegant  routine  for  the  Apple  that  would 
allow  you  to  input  anything  into  a  string  (including 
commas,  colons,  etc.)  without  gelling  ihe  EX  IRA 
ICXORED  error  message.  That  routine  is  repro- 
duced here. 


1000  CALL  54572 

1010   FOR  B  =  512  TO  751  :  IF  PEEK(B)  <>  0  THEN 

NEXT 
1020  IN$  =  "":  POKEPEEK(131)  +  256*PEEK<132)  + 

1,0  :  POKEPEEK(131)  +  256*PEEK(l32  +  2,2  : 

POKE  PEEK(131)  +  256*PEEK(132).B-512  :  INS 

=  MID$(INS,1)  :  RETURN 

Once  again,  U)  get  this  to  work  on  the  PET, 
certain  addresses  will  have  to  he  changed.  The 
necessary  changes  aie  as  follows: 

1000  SYS  48117 

1010   FOR  B  =  512  TO  592  :  IF  PEEK(B)  <  >  OTHEN 

NEXT 
1020   IN$  =  "  "  :  POKE  PEEK(68)  +  256*PEEK(69)  + 

1,0  :  POKE  PEEK(68)  +  256*PEEK(69)  +  2,2 
1030   POKEPEEK(68)  +  256*PEEK(69),B-512  :  IN$ 

=  Mm$(lN$,I)  :  RETURN 

Notice  that  line  1020  had  to  be  split  into  two 
lines.  This  is  because  the  maximum  length  of  a  line 
in  PET  bask:  (including  line  lumibers)  is  <S() 
characters.  On  the  Apple,  it  is  239  characiei  s. 

The  use  of  this  subroutine  instead  of  the  tradi- 
tional INPUT  statement  on  the  PET  has  an  addi- 
tional advantage  -  an  empty  response  (i.e.  simply 
pressing  <RE"rURN>)  does  not  break  out  of  the 
program.  Instead,  the  program  continues  and 
INS  =  "". 

The  abo\e  routine  will  pi'ompt  with  a  question 
mark  and  then  a  (lashing  cursor  just  like  the  regular 
INPUT  statement.  If  you  would  rather  ihat  the 
question  mark  did  no!  appear,  then  simply  change 
line  1000  to: 

1000  SYS  46306 

Of  course,  not  ail  programs  will  be  as  eas)  to 
change,  but  many  will  —  even  machine  language 
programs.  The  trick  is  to  find  the  con-eel  cliange 
(jf  addresses. 

Recently,  while  writing  a  program  for  the 
Apple  to  draw  the  graph  of  practically  anv  curve,  I 
foiuul  it  necessar\  to  wiile  a  shoit  machine  language 
program  which  would  change  a  line  in  the  program 
to  whatever  vou  wanted.  Specificallw  it  would  be 
used  to  enter  the  equation  of  the  curve  to  be 
graphed  %vithout  going  through  ihe  process  of 
stopping  ihc  program,  entering  a  new  line,  then 
typing  in  (X)  TO  ,"),")()  or  some  similar  process.  This 
CHANCE  routine  woidd  allow  you  to  enter  the 
equation  just  like  in  a  regular  INPUT  statement. 
An  assembly  listing  of  the  program  is  given  below 
(Program  I).  Here  is  an  example  of  a  machine 
language  program  that  can  be  easily  modified  lor 
the  PE'f.  The  modified  assembly  listing  is  given  in 
Pi-ogram  2.  Notice  that  the  only  changes  re(]uired 
are  in  the  addresses  (o  the  external  ROM  routines 
or  zero  page  locations  and  lo  the  lOSAVE  and 
IORE.S'l"orc  routines  of  the  .\pple  which  had  to  be 
sinuilated  on  the  PET. 

To  illustrate  how  this  routine  w'orks  on  the 


Commodore  Programming 
Moves  into  the  Fast  Lane! 


Petspeed  —  The 

Optimizing  Basic  Compiler  that 
runs  Basic  40  times  faster, 
Petspeed  brings  speed,  compat- 
ibility and  ease  to  your  Basic 
pFogramming.  Now  you  can 
dramatically  reduce  long  pro- 
cessing times,  tedious  disk 
handling,  and  long  print  runs, 

Compatible  Petspeed  compiles 
any  Basic  program  and  is  available 
for  any  combination  of  4000  and 
8000  series  Commodore  machines. 

Faster  The  key  that  sets  Pet- 
speed apart  from  other  compilers  is 
optimization.  Where  most  compilers 
merely  translate  from  one  language 
lo  another.  Petspeed  analyzes. your 
source  program  to  eliminate  unnec- 
essary complexities,  thus  speeding 
processing  time.  Your  program  is 
reduced  to  much  smaller  components 
and  reassembled  into  a  far  more  effi- 
cient form.  Compare  these  optimizing 
features: 

•  4-Pass  compiler. 

•  Automatically  uses  faster  integer 
arithmetic  when  possible. 

•  Automatically  handles  frequently 
occurring  variables  and  arrays. 

•  Subroutines  no  longer  need  be 
located  at  the  beginning  of  your 
program. 

•  Petspeed  automatically  calls  all 
subroutines  at  maximum  speed. 

•  Petspeed  runs  twice  as  fast  as 
other  compilers. 

•  Larger  programs  require  far 
memory  when 
compiled. 


Easy  to  Use  Petspeed  is  as 

easy  to  use  as  these  screen  displays 
illustrate. 


Directory  BEFORE  compilation. 


Security  a  security  device  is 
provided  to  run  Petspeed,  but  no  run- 
time key  is  necessary  for  compiled 
programs.  You're  free  to  build  in 
your  own  protection.  Petspeed  code 
cannot  be  listed  by  others,  so  com- 
piled programs  cannot  be  tampered 
with.  Your  programs  belong  entirely 
to  you. 

Move  your  Commodore  into  the  fast 
lane  today  with  Petspeed.  And  save 
$25  too!  Take  this  coupon  to  your 
dealer,  or  send  to 


SJmpJy  lype  in  your  program  nume. 


SMALL  SYSTEMS  ENGINEERING 

222  B  View  St. 
Mountain  View,  California  94041 

(415)964-8201 

Dealers:  Ask  for  our  free  demo  disk. 
Price  $350 


Directory  AFFEfl  compi/nlion 

It  isn't  necessary  to  add  compiler 
directives.  Simply  type  in  the  pro- 
gram name.  In  less  than  2  minutes, 
you'll  see  your  program  run  up  to 
times  faster. 


Offer  Expires  8/31/82 


I 

I  Name 

I  Company 

I  Street 

I  City    __ 

I 


Please  rush  Petspeed  today!  My 
disk  format  is  D  8050   D  4040. 

.\1\  Lhctk  ior  S'MM  (plus  salts  tax  itn  (..A 
res.  Is  i-iuloscd.) 


'.  Please  seniJ  more  information    D  I'm  a  dealer.  Send  me  your 
free  demo  disk. 


_State. 


_Zip. 


Mail  to:  Small  Systems  EDgineering 

222  B.  View  St..  Mountain  View,  CA  94041 
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PET,  get  into  the  monitor  (i.e.  SYS  4)  and  type  in 
.M  033A  0399  .  Then  use  the  cursor  to  edit  the 
displayed  screen  as  indicated  in  liie  memory  dump 
in  Program  3,  Get  back  into  BASIC  and  type  in  the 
short  program  in  Program  4.  RUN  it,  tvpe  in  any- 
thing tiiat  you  want,  and  watch  hne  100  change. 
RUN  it  again  as  often  as  you  like  and  line  100 
changes  to  whatever  voii  dictate. 

Now  Rl'N  the  program  again,  but  this  time 
type  in  X=  1  :'\"  =  SIN(T)  in  response  to  tiie  prompt. 
Notice  the  momentary  display  of'ilie  message 
EXTRA  KiNORED.  In  the  listing  you  will  see  that 
line  100  has  been  changed  correcUy,  but  IN$  is 
only  equal  lo  X  =  T.  If  you  happen  to  need  the 
correct  yalue  of  IN$  later  on  in  the  program,  this 
would  be  totally  unacceptable. 

Now  type  in  Program  5,  RUN  it,  and  type  in 
your  responses  as  before.  This  time,  when  you  type 
in  X=  l';'i'  =  SIN(T),  you  will  notice  that  line  100 
gets  changed  correctly  as  does  yariable  INS. 

A  good  cjuestion  would  be:  "How  do  you  know 
what  to  change  the  various  addresses  to?".  Person- 
al!),  I  liayc  found  two  excellent  sources.  The  first  is 
the  article  ".Aijple.soh  Internal  Entry  Foiius"  wliich 
appeared  in  llie  original  Apple  Orchard.  The  second 
soui'ce  is  the  PET/CBM  Personal  Computer  Guide 
(second  edition).  Pages  476-493  have  Hex  Ad- 
dresses and  Label  References  for  most  of  the  zero 
page  addresses  and  ROM  routines  in  the  new 
BASIC  4.0  (and  BASIC:  3.0)  ROMs.  Even  most  of 
the  names  of  the  routines  from  these  two  sources 
are  the  same.  .So,  the  next  time  \(>u  sec  an  .\pple 
article  or  a  PE'f  article,  don't  put  il  o(f  as  not 
applying  to  you,  make  it  work  for  vou  and  learn  bv 
the  experiences  of  others. 


Progr 


1. 


SOURCE  f-'ILE:  CHANGE 

NEXT  OBJECT  F 

APPLE.  OB.JO 

1 


-  APPLE 
ILE  NAME 


IS  CHANGE 


034 1: 
009B: 
00B8: 
DEBEt 
riD7Bt 
E752: 
FF4A! 

ff3f: 

D56Ct 

D61A: 

D412t 

0341; 

0341 : 

0341! 

0341!20 

0344t 

0344: 

0344! 

0344  5  20 


4A  FF 


BE  DE 


3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 


LOWTF; 

TXTPTR 

CHKCOM 

FRHE'v'L 

GETAIiR 

lOSA^E 

lOREST 

CRUNCH 

FNDLIN 

ERROR 


ORG 
EOU 
ERU 
ERU 
EOU 
EQU 
EQU 
EQU 
EQU 
EOU 
EQU 


*341 

$9B 

$B8 

*DEBE 

$DIi7B 

«E752 

$FF4A 

tFF3F 

tIt56C 

$D61A 

$0412 


J  SAVE  REGISTERS 
i 

JSR   lOSAVE 
i 

i    GET  THE  LINE  NUMBER 
i 

JSR   CHKCOM 


0347:20 

7B 

Dt( 

20 

JSR 

FRMEVL 

034A:20 

52 

E7 

21 

JSR 

EETADR 

03411 : 

22 

f 

03411: 

23 

SAVE 

TEXT 

POINTER 

TEHPORARILY 

034D: 

24 

0341!  :a5 

B8 

25 

LDA 

TXTPTR 

034F:8Ii 

9A 

03 

26 

3TA 

TEMPTXT 

0352:A5 

B9 

27 

LDA 

TXTPTR+1 

0354:8D 

9B 

03 

28 

STA 

TEMPTXT+1 

0357: 

29 

f 

0357: 

30 

i 

T0KENI2E  THE  INPUT 

BUFFER 

0357; 

31 

i 

0357 :A9 

00 

32 

LDA 

*$00 

0359:85 

B8 

33 

STA 

TXTPTR 

035B:A9 

02 

34 

LDA 

*$2 

035D;85 

E9 

35 

STA 

TXTPTR+i 

035F;A2 

FF 

36 

LDX 

*$FF 

0361;A0 

04 

37 

LDY 

*$4 

0363!20 

6C 

D5 

33 

JSR 

CRUNCH 

0366! 

39 

f 

0366J 

40 

f 

FIND 
BASIC 

THE  LINE  IN  THE 
PROGRAM 

0366? 

41 

i 

0366:20 

lA 

DA 

42 

JSR 

FNDLIN 

0369:90 

2A 

43 

BCC 

NOPE 

036B: 

44 

i 

036B; 

45 

r 

CHANGE  IT 

TO  THE  NEW 

LINE 

STORED  IN  THE 

INPUT 

BUFFER 

036B: 

46 

* 
r 

036B;A0 

04 

47 

LDY 

**04 

036D:B9 

FC 

01 

43 

BEGIN 

LIiA 

tlFCfY 

0370:F0 

09 

49 

BEQ 

DONE 

0372:91 

9B 

50 

STA 

(LOUTR),Y 

0374;C8 

51 

INY 

0375: DO 

F6 

52 

BNE 

BEGIN 

0377:A2 

BO 

53 

LDX 

*4B0 

0379;B0 

IC 

54 

BNE 

ERR 

037E; 

55 

i 

037B; 

56 

* 

FILL 

UP  THE  LINE  UITt 

COLONS 

037B: 

57 

f 

037B:A2 

3A 

58 

DONE 

LDX 

*f3A 

037D;B1 

9B 

59 

START 

LDA 

<LOUTR)rY 

037F:F0 

06 

60 

BEO 

LAST 

0381:8A 

61 

TXA 

0382:91 

9B 

62 

STA 

<  LOUTR)fY 

0384  :C8 

63 

INY 

0385: no 

F6 

64 

, 

BNE 

START 

0387: 

65 

0387: 

66 

RESTORE  TEXT  POINTER 

0387; 

67 

0387:  AD 

9A 

03 

68 

LAST 

LDA 

TEMPTXT 

038A;85 

BB 

69 

STA 

TXTPTR 

038C:AD 

9B 

03 

70 

LDA 

TEMPTXT+i 

033F:85 

B9 

71 

felA 

TXTPTR+1 

0391: 

72 

0391; 

73 

RESTORE  REGISTERS 

0391; 

74 

0391 :20 

3F 

FF 

75 

JSR 

lOREST 

0394:60 

76 

RTS 

0395 ;A2 

5A 

77 

NOPE 

LDX 

t$5A 

0397;4C 

12 

D4 

73 

ERR 

J  MP 

ERROR 

039A; 

79 

TEHPTXT  DS 

$2 

commodore 
Computers  Bloom 
with  CP/M®  and 
Multi-user 

Capability. 


^^Pand 


COWMooote 


SJ&sXS-P-tee' 


bv 


SSKrSsr-^ 


and 


on 


Now  your  commodore  can  blossom  into  a  full-blown 

CP/M-based  or  multi-user  business  system  with  the 

addition  of  1  or  2  innovative  peripherals.  SOFTBOX 

alone  gives  you  complete  CP/M  capability. 

HARDBOX  interfaces  to  the  corvus  Winchester  dlsi< 

drive,  and  multiplexing  units,  for  high  storage 

capacity  and  multi-user  capability.  HARDBOX  FOR  LARGE  STORAGE 


RUN  CP/M  WITH  SOFTBOX 

Add  SOFTBOX.  The  280-based  computer  which 
connects  to  your  commodore  pet  or  CBM 
through  the  ieee  bus. 

NOW  you  have  the  ability  to  run  any  CP/M 
software  or  application,  giving  you  a  universe  of 
computing  capabilities  you  could  only  wish  for 
until  now. 

Simply  by  plugging  the  SMALL  SYSTEMS  SOFT- 
BOX  into  your  commodore  Computer's  IEEE-488 
port  and  loading  the  CP/M  disk,  your  computer 
will  run  under  the  world's  most  popular  disk 
operating  system.  No  tnternal  connections  or 
modifications  to  your  computer  are  necessary. 

Applications  packages  designed  to  work  with 
specific  terminals  (like  Lear  Siegler  ADM3A, 
Televideo  912  or  Hazeltine  1500)  need  no 
modification  to  work  with  your  computers 
screen,  since  the  SOFTBOX  allows  your  computer 
to  emulate  any  of  these  devices. 

interfaces  that  come  with  your  SOFTBOX  let 
you  add  corvus  hard  disk,  with  capabilities  to  80 
MBytes  of  storage.  You  can  run  a  printer,  and 
even  to  talk  to  another  cp/m  based  system. 

Available  for  immediate  shipment.  90-daY  War- 
ranty. Sugested  retail  S895 

Call  or  write  for  our  free  CP/M  Software  Catalog. 


&  MULTI-USER  CAPABILITY 

The  HardBox  introduces  your  pet  software  to 
the  world  of  high-capacity,  high  speed  disk 
storage,  it  acts  as  an  intelligent  controller  for  up  to 
four  Corvus  Winchester  disk  drives.  Each  Corvus 
drive  can  have  a  capacity  of  6, 10  or  20  million 
bytes. 

The  HardBox  is  designed  to  be  software- 
compatible  with  PET  DOS  version  1  or  2,  so  that  it 
will  work  with  existing  programs.  The  HardBox  is 
designed  to  appear  to  the  PET  as  a  fast,  high- 
capacity  floppy  disk  unit. 

When  used  with  the  Corvus  range  of  drives, 
the  HardBox  provides  much  more  than  just  a  hard 
disk  interface.  By  using  an  8-way  multiplexing  unit, 
up  to  eight  PET  users,  each  equipped  with  a  Hard- 
Box,  may  simultaneously  address  the  same  hard 
disk.  By  using  two  levels  of  multiplexing,  up  to  64 
users  may  be  accommodated.  The  hard  disk  may 
be  divided  logically  into  user  areas. 

A  comprehensive  set  of  utility  programs  are 
provided  with  the  hardbox  for  file  transfer,  hard 
disk  configuration,  mirror  backup,  system 
maintenance  etc. 

Available  for  immediate  shipment.  90  day  War- 
ranty. Suggested  retail  S695. 


SMALL  SYSTEMS  ENGINEERING 

222  B  View  St. 
Mountain  View,  California  94041 

(415)964-8201 

CP/M  is  a  registered  Irademark  of  Digital  Research. 
•■'■■-  1982  Smalt  Systems  Engineering,  Inc. 
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Program 

2. 

0375: DO 

IF 

57 

BNE 

ERR 

SOURCE 

file:    CHANGE    -    PET 

0377; 

58 

f 

NEXT 

OBJECT 

■ile  nahe  is 

CHANGE    - 

0377: 

59 

f 

FILL 

.    UP    THE 

LINE    WITH 

PET. 

DBJO 

COLONS 

033A: 

1 

ORG 

$33A 

0377 

60 

f 

005c; 

1 

LOWTR 

EOU 

*5C 

0377 

A2 

3A 

61 

DONE 

LDX 

t$3A 

0077: 

3 

TXTPTR 

EQU 

*77 

0379 

;bi 

5C 

62 

START 

LDA 

( LOWTR )fY 

BEF5: 

Bri98: 

4 
5 

CHKCOM 
FRHEVL 

EOU 
EQU 

$BEF5 
*BB98 

037B 
037D 

;fo 

.3A 

06 

63 
64 

BEQ 
TXA 

LAST 

C92ri; 

b4fb: 

6 

7 

GETADR 

CRUNCH 

EQU 

EQU 

$C92B 
tB4FB 

037E 
0330 

,91 
IC8 

5C 

65 
66 

STA 
INY 

( LOWTR )rY 

B5A3; 
B3CF: 

8 

9 

F NHL  IN 
ERROR 

EQU 
EQU 

$B5A3 
$B3CF 

0381 
0383 

:no 

F6 

67 

68 

r 

BNE 

START 

033A: 

10 

0383 

69 

i 

RESTORE    TEXT    POINTER 

033A: 
033A  : 

11 
12 
13 
14 

5    SAVE 

REGISTERS 

0333 
0383 

AD 

99 

03 

70 
71 

5 

LAST 

LDA 

TEMPTXT 

\.'  O  O  M  t 

033A:48 
033B;03 

PHA 
PHP 

0396 
0338 

35 
tAD 

77 
9A 

03 

72 
73 

STA 

LDA 

TXTPTR 
TEMPTXT+1 

033CJ8A 

15 

TXA 

033B 
03SD 

35 

78 

74 
75 

STA 

TXTPTR+1 

03311 ;  48 

16 

PHA 

f 

033E:98 

17 

TYA 

038D 

76 

5 

RtS 

ore:    REGISTERS 

033F:48 

18 

PHA 

03SD 

77 

? 

0340: 

19 

03SD 

63 

73 

PLA 

0340: 
0340: 

20 
21 

;    GET    THE    LINE    NUMBER 

033E 
0?.8F 

A  8 
63 

79 
80 

TAY 
PLA 

0340:20 

F5 

BE 

22 

JSR 

CHKCOM 

0390 
0391 
0392 
0393 

A  A 
23 
63 
60 

81 

82 
83 
84 

TAX 
PLP 
PLA 
RTS 

0343:20 

98 

BD 

23 

JSR 

FRMEVL 

0346:20 
0349: 

2D 

C9 

24 
25 

f 

JSft 

GETADR 

0349: 

26 

i    SAUE 

TEXT 

POINTER 

0394 
0396 

A  2 
4C 

5A 
CF 

B3 

85 
36 

NOPE 
ERR 

LDX 
J  MP 

#$5A 
ERROR 

0349; 

27 

TEMPORARILY 
f 

0399 

37 

TEMPTXT    DS 

$2 

0349 :A5 

77 

28 

LB  A 

TXTPTR 

034B:8D 

99 

03 

29 

STA 

TEMPTXT 

Program  3. 

034E;A5 

73 

30 

LDA 

TXTPTR+1 

0350 ;8D 

9A 

03 

31 

STA 

TEMPTXT+1 

£13 

3fl 

4:5 

03    : 

:;R 

43 

Q;I;     ^C; 

20  F5 

0353: 

32 

f 

93 

42 

BE 

20   93 

EH 

20    21) 

C9   fl5 

0353: 

33 

i    TOKENIZE    THE    INPUT 

33 

4H 

j"  r 

SB   •■ 

jy 

03 

H5   7S 

Sn   9fi 

BUFFER 

93 

c|2 

Ft  3 

flS   L 

'il''. 

95 

77  fl9 
04   20 

>~y~      C'C 

0353; 
0353:A9 

00 

34 
35 

r 

LDA 

**00 

03 

5fl 

7S 

R2   FF 

H0 

FB  E4 

0335:85 

77 

36 

STA 

TXTPTR 

03 

Z'-zl 

20 

h3   B5 

30 

211    H0 

04   E9 

0357 :A9 
0359:35 

02 
78 

37 
38 

LHA 

*$2 

TT  \y  T*  Fi  -i-  r-j  *    d 

03 

bH 

FC 

F6 

31    F0 

0y 

31    5C 

CS  110 

STA 

TXTPTR+1 

i~1 ! -! 

fl2   B'0 

D0 

IF   fl2 

3fl   El 

035B:A2 

FF 

39 

LBX 

*$FF 

03 

7P. 

5C; 

F0    { 

'J  6 

Sfl 

91    5C 

"cy  ne 

03511  :ao 

04 

40 

LBV 

»$4 

03 

-•ill' 

Ft" 

HD    ■ 

IlQ 

03 

35   77 

fli'  yfl 

035F:20 

FB 

B4 

41 

JSR 

CRUNCH 

0362: 

42 

V 

03 

3H 

03 

35  r 

"b 

63 

flS   63 

flfl  23 

0362: 

43 

f    FIND 

THE    LINE    IN   THE 

.  •■      03 

r''^ 

63 

60   h'2 

5h 

43   CF 

B3   EF 

BASIC 

PROGRAM 

0362: 

A3 

B5 

44 
45 

f 

JSR 

FNDLIN 

0362520 

0365:90 

2D 

46 

BCC 

NOPE 

Program  4. 

0367: 

47 

r 

0367: 

40 

r    CHANGE    IT 

TO    THE    NEU 

LINE 

STORED    IN    THE 

10     INPUT 

" {CLEARlCHANGE    TO 

";IN$ 

INPUT 

BUFFER 

20    CHANGE-826:LINE=100 

0367 1 

49 

r 

30    SYSCHANGE,LINE 

0367 :ao 

04 

50 

LDY 

*$04 

40    PRINT 

" {CLEAR}IN$ 

EQUALS 

:"IN$:L 

0369 :B9 

FC 

01 

51 

BEGIN 

LDA 

$lFCrY 

1ST 

036C:F0 

09 
5C 

F6 

52 
53 
54 
55 

BEQ 
STA 
INY 

BNE 

DONE 
(LOWTR)rY 

BEGIN 

100 

036E:91 

0370:C8 

.  .  .  . 

0371  :do 

... 

0373  :A2 

BO 

56 

LBX 

*tBO 

Program  5. 

10    PRINT" {CLEARlCHANGE    TO    ";:GOSUB 

1000 
20    CHANGE=826 :LINE=100 
30    SYSCHANGE,LINE 
40    PRINT" {CLEAR}IN$    EQUALS:     "IN$:L 

1ST 
100    ::::::::::::::::::::::::::::::: 

1000    SYS48117 

1010    F0RB=512TO59  2:IFPEEK  (B)  O0THEN 

NEXT 
1020    IN$="":POKEPEEK(68)+256*PEEK(6 

9)  +1,0:POKEPEEK  (68)+256*PEE 

K (69)+2,2 
1030    POKEPEEK (68)+256*PEEK (69} ,B-51 

2:  IN$=MID$ (IN$, 1)  : RETURN 


COMPUTE!  The  Resource. 


SWEET-TALKER, 

IT  GIVES  YOUR  COMPUTER  AN 

UNLIMITED  VOCABULARY. 

ParaHel  Version 

Apple  II  Version 
As  Featured  in  Ciarcia's  Circuit  Cellar. 
Byte  Magarlne.  September  1981 

Ttie  Sweet -TaJker  vgjce  synthesizer  allows  you  to  add  speecti  of 
unlimited  vocaOulary  to  your  compmef.  Utilizing  the  VoIraxSC-01  A  ctiip. 
you  can  output  any  message  by  programming  individual  pttonemes. 
Comes  m  two  versions:  one  plugs  directly  into  your  Apple  II.  the  ottier 
connects  to  any  computer  wilti  an  8-bit  parallel  printer  port.  +  12  volts 
and  +  5  volts  required  for  parallel  board. 

•Contains  64  ditteren;  phonemes    ST01       Swnt  Talkar  Panlltl 
accessed  by  a6bit  code.  Port  Board  A  &  T t139.00 

•  Automatic  and  manual  indeC'         ST02      Sweet  Talker  Apple  II 

tion  modes.  plug  In  board 149.00 

•Parallel  port  driven  or  plug-in  STO€      Text-to-Speech 
compatible  with  Apple  II.  algorlllim  on  disk 

•  Super  Sext-lo-speech  algorithm  for  Apple  II 35.00 

on  disk  lor  Apple  II.  Makes  SC01A    Votrsx  Speech 

Sweet -Tali(er  equivalent  to  Syrlhesiierchip 70.00 

units  3  times  the  cost  5  or  more. 55.00  each 

•On  board  audio  amplifier  UPSOt    Universal  Power  Supply- 

•Sample  program  on  cassette  A  &  T 35.00 

with  Apple  II  board  Aga  $2.00  lor  shipping  S  hanDling. 
•Optional  power  supply  tor 

parallel  board. 

To  Order:     Call  Toll  Free  1-800-645-3479         ^^^^"      "^^^ 

Itn  NY  StaleCall:  1-5 1 6-374-6793)  ^^T   ^ >''<3CV 

For  Inlormalion  Call:  1-51G-3T4-6793  ^^^    X      ^.- •vCli»S^C 

MICROMINTINC.  ^     /    /    /-^     "  ^5^<SSk 

917(itidway  ^K  I     /  T?^ 

WoodmereN.Y,  11598    H      ill  ^ 


t)0^*^  BLOW  YOUR  BUCKS  ON 

Locked-up 
Software. 

Beagle  Bros  i^le  Utilities 

are  BACKUFiWLE,  LISTABLE, 

CUSTOMIZABLE  and  fully 

compatible  with  normal  DOS. 


Alpha  Plot 

Hl-Hesbraphics/Text  Utility 

by  Bert  Kersey  &  Jade  Ca^aldy 

Here  axe  just  a  few  of  AJphi  Plot's  eoaytouse  features 
Compare  pnce  d  functions  with  others  on  the  rnarkst— 

HI-HES  37BAWXITQ:  Create  pictures  and  ohai^ 
with  text,  on  both  pagos  of  memory,  all  images  ai^ 
appemUbla  to  ynur  profrmmB.  Optional  Xdraw  i^ursor 
(see  lines  before  you  draw)  CqIdt  mlx«a  and  Reverse 
(opposite  of  bacKgPOvmd)  Circles.  Boxes,  and  EDlpses. 
filled  or  outlined  Ston  lil-raa  In  1/3  dlak  ipaca.  Redraw 
aJiy  portion  of  your  picture  on  either  hires  screen  Aiso 
raperlmpoMi  inuifa*  and  convert  hi  res  tc  lores  and 
back  for  £ascmaiin^  oolorfuJ  abBtracts! 

HI-BSS  TWXT;  Beautiful  app«r  &•  low«r  cm«  with 
descenders  (no  hardware  required)  Color  or  reverse 
characters  positlonable  aj^ywhore  (no  vtab/htab  restric- 
tions ^  Attractive  proportloiui  ipicliif  with  adjustable 
jKifiht.  leading  (line  spacing),  and  kerning  (latter 
spacing)  MulU-diroctionaJ  typU^  too  for  charts! 


«3gB0 


□  Alptu  not  on  DlsR  ( 48K  nuiL ) 
D  Bssele  Bros  Appl*  Tl«  Book  *4 


AQ  Disks  Include:  our  fanous 

niu  k  pons  Wall  Chan.  u  'ji[l!sp«nsable  toil. 
AlIC  a  different  E«a«Ie  Broe  A?FIJ  TIP  BOOK— 

each  one  i  £Did  mine  of  tips  tsA  Jmcy  Apple  infa. 


Utility  City 

21  Useful  UtUltiefl  on  One  Disk 
by  Bert  Kersey 

21  programming  alda  that  you  can  list,  customize  and 
back-up  Ll«t  Tonncttvr  makes  properly  spaced  and  in 
dented  listings  with  prmter  page  breaks,  each  sTAtement 
on  a  new  line  with  if  then's  and  loops  called  out.  a  great 
de^bugger!  f^***''''^  In  nmltLplA-eabuiuB  and  any  page- 
width  to  printer  or  screen.  AuLomaticaJly  post  run- 
number  and  last-used  DATE  in  your  programs  Write 
inrlslbla  ftmctioiilii^  cnmsunda  mto  your  listings 
Access  program  lines  in  memory'  for  garbage  repajr  and 
"Illegal '  alteration  Quickly  alphabetize  and  store  m/oon 
disk-  Run  any  program  whlie  another  stays  ir.  memory 
Rfinumber  to  65535-  Savo  Inverse,  tnck  and  IsTiflbl* 
fllA  nAnuft.  Convert  decimal  to  hex  £f  bmaxy,  or  I  NT  to  FP 
Append  p[\jgramfl.  Dump  text  to  printer  .  and  MORE! 


SjSgso 

-150  SKIP PiNG 


D  ai  ProCruni  on  disk  (4eK  mm. ) 
a  Beagle  Bros  Appls  Tip  Book  *3 
G  P««ks»  Pokss  fr  Winters  Chart 


^?.  Mechanic 

HUinPLE-UTILITT  DISS  .m  booi  -i  *29^<' 


DOS  BOSS 

OIBK  COMMAin)  BDITOZl 
tiy  Bart  Kers«y  &  Jaclc  Caaoldy 

A  classic  utility  you  will  ENJOY!  Rename  conunands:  For 
oxample,  'Calalog"  aan  be  "CAT"  or  anything  you  want' 
BavQ-protact  your  programs:  An  unauthorized  copy  at- 
tempt cHJi  produce  a  ( beep!  1  '■NOT  COPY  ABLE'  message 
UflT-prutoctlontooandon&key  prcgram  selection  from 
catalog  CaiaJog  custoimzer:  duuigs  Dixk  Voluiou 
■*— T'g*  to  your  title.  Omit  or  alter  file  codes  Rfiwrlte 
error  messa^s:  "Syntax  Error"  can  be  "Oops!"  or  "Disk 
F-jU"  can  be  "^urp!  or  anything!  Pascmatuig educational 
documentation  included;  Hours  of  good  reading! 

Any  OF  till  dian^sB  may  be  aiipended  to  your 
prodranu,  so  tluit  anyono  ualn^  your  dulu 

(liooted  or  not )  on  any  Apple  will  be 
formaUlng  DOS  the  way  YOU  daaljned  it, 

c  Dm  Boh  on  Disk  ( 32K  or  4aK  i 
D  Beagle  Bros  AppU  Tip  Boole  'B 
D  FMki,  Faku  tf  Pol]it«r«  Chan 


•2400 

•  1  60  SHIPPIVG 


Visit  Your  i^ple  Dealer. 

Most  Apple  Dealers  oarry  our  software  If  yours 
doesn't,  tie  can  jet  ii  for  you  withm  Just  a  tew 
days  through  BEAOLI  BEOS  or  SORtlL. 

OR  Order  by  Ftione: 

S4Honr  TOIlIl  FIUiIj  OrdtrOtik 

Visa,  MasterCard  or  CXDD'  Orders,  call: 

Na.uoiiwide:  800-854-2003  exl.8£7 

California:  800-882-1 SOO  exl.827 
Alaeka/Hawau:  800-884-8688  ext  a£7 

I  ORDERS  ONLY.  PLEASE )        'COD  add  S3 
Or  Mall  us  a  ClieCiC   tor  visa/ MC  no  ^enp  > 


D  Alpba  Flot  'SftJO 
D  Doi  Bou  '84.00 


D  utility  city  '«9.80 
a  AppU  M«chinlc  >a9.S0 

Alld  H.50  shipping  ■  my  v^t  cir»r 
ar.^:  6'%  lAi  J  Cli:iDrr.:i  Si>.lL  70 
BEAOIJ!  BBOS,  Dopt.T 
431S  Slarra  V1«U 
San  Olago,  Ca  SS103 
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Files  Versus 
Programs 


Richard  Mansfield 
Assistant  Editor 


A  friend  of  mine  bought  a  computer  a  couple  of 
mouths  as^o.  I  asked  him  wliat  he  foimd  lo  be  ilio 
most  bailling,  the  tougliest  thing  to  learn  to  do 
with  it,  "Files,"  he  said  without  hesitation,  "I  can't 
make  the  dang  things  work." 

Files  were  also  the  most  conftising  thing  to  me 
when  I  Iirst  bought  a  computer.  In  fact,  several 
years  ago,  handling  files  nivstified  nearly  everyone 
who  hadn't  had  pre\  ious  experience  with  com- 
puters. Some  of  the  early  newsletters  for  home 
computerists  were  full  of  discussions  and  techniques 
on  how  to  make  files  work. 

Thev  are  somewhat  more  trickv  than  most 
programming  teclniiques  -  there  is  more  responsi- 
bility left  up  to  the  programiner,  OPEN,  CLOSE, 
PRrNT#  and  INPUr#  are  so  useful,  however, 
that  they  deserve  to  be  studied  a  little  until  they  are 
miderstood. 

Because  file  handling  (also  called  data  base 
management)  requires  a  bit  of  explanation,  we  can 
look  this  month  at  the  general  differences  between 
]irograms  and  files.  In  the  Julv  issue,  we'll  get 
down  to  specific  filing  techniques. 

Telling  Them  Apart 

The  first  step  is  to  realize  that  tapes  or  disks  store 
two  different  things  —  programs  or  files.  (Some 
books  refer  to  programs  saved  on  tape  or  disk  as 
"program  files,"  but  that  terminology  is  worse  than 
redundant,  it's  also  confusing.)  A  BASIC  program 
is  a  list  of  "lines"  and  each  line  contains  instructions 
to  the  computer.  These  instructions  are  to  be  car- 
ried out  during  a  RUN  of  the  program.  That  is, 
the  instructions  are  followed  in  order,  from  the 
lowest  line  number  to  the  highest,  when  vou  type 
the  word  RUN.  A  data  file,  by  contrast,  is  raw 
information  like  a  page  in  a  telephone  book,  with- 
out any  instructions  about  what  to  do  with  that 
information. 

When  programs  are  SAVEd  onto  a  disk  or  tape 
tliey  can  later  be  LOADed  back  into  the  computer 
to  be  RUN"  at  any  time  in  the  future.  Any  programs 
you  write  into  the  computer  will  stay  there  only  as 
long  as  the  computer  is  turned  on.  So,  to  build  a 
library  of  programs,  you  must  SAVE  them  on  tape 


or  disk.  They  are  SAVEd  as  ii  the  tape  or  disk  (let's 
just  call  them  "magnetic  memorv")  were  given  a 
photo  of  the  program  that  was  in  the  conqiuter  at 
the  time  of  the  SAVE.  BASIC  keeps  track  of  how 
large  a  program  is,  where  it  starts  and  ends  in  the 
computer's  memory  cells,  so  it  knows  just  what  to 
"photograph"  when  you  ask  for  a  SA\T. 

You,  however,  are  far  more  responsible  for 
handling  the  storage  ol'  fill's.  BASIC  doesn't  super- 
vise their  storage  or  recall  nearly  as  completciv  as  it 
does  with  programs.  '\'ou  must  do  se\eral  things  to 
create  a  file  on  magnetic  memory  and  several 
things  to  get  it  back  into  the  computer  later.  You 
establish  the  size  of  the  file,  the  divisions  bel^veen 
items  in  the  file  (called  delimiters),  and  the  order  of 
the  items.  We'll  illustrate  this  next  month,  but  first 
let's  see,  visually,  how  programs  and  files  differ: 

A  typical  recipe  will  have  both  a  "file""  and  a 
"program"  in  it: 

MEATLOAF 

1  lb.  Haint)Lirgcr 
1  cupbi'eaci  crimibs 
1/2  tup  milk 
spices 

1.  Mix  ingrotliftiLs. 

2.  Foiin  iiiK)  liiaf. 

3.  Bake  45  minutes  at  ,^25. 

Steps  one  through  three  are  clearly  a  "pro- 
gram" of  sorts.  The  first  clue  is  that  each  item 
starts  with  a  number,  indicating  the  order  in  which 
the  steps  are  performed.  Theingredients  — stairding 
bv  themselves  as  raw  data  -  are  a  file.  Just  as  the 
ingredients  "file"  in  the  example  above  is  acted  iifjoii 
by  the  cooking  instructions  "program."  a  computer 
piogram  acts  upon  a  data  file. 

On  Magnetic  Memory 

Here's  a  simple  program  which  will  create  a  tape 
file  on  a  Commodore  computer: 

10  DATA  AAA,BBB,CCC 

20  OPEN  1,1,1,"FILE" 

30  FOR  I  =  1  TO  3 

40   READD$ 

50   PRINT#1,D$ 

60   NEXT  I 

70   CLOSE  1 

PRINT#  (usuallv  pronounced  "print- 
number  ")  is  an  entirely  different  command  from 
PRINT  and  the  punctuation,  as  usual  in  pro- 
gramming, must  be  exact.  Line  40  is  interesting 
because  we  keep  READing  DS  over  and  over  to  use 
it  as  a  temporarv  luMding  place  until  we  can 
PRINT#  it  to  a  magnetic  memory.  D$  isn't  anything 
in  itself  (it  varies,  it's  a  variable).  READ  will  pick  out 
each  datum  from  the  DATA  line  in  turn,  keeping 
track  of  the  last  one  that  was  RE,\D. 

In  any  case,  alter  this  program  is  RUN,  the 
magnetic  memorv  would  contain  a  file.  II  we  could 
look  at  that  file  on  the  tape  the  way  we  would  look 


The  Hard  &  Soft  of  It: 

Atari  from  ASAP 


If  you're  into  Atari,  get  into  ASAP.  Wtien  it 
comes  to  Atari,  ASAP  has  it  all  —  computers, 
a  full  line  of  accessories,  and  one  of  the 
most  complete  lines  of  software  on  the 
market.  Whether  you  use  your  Atari  for 
work  or  play,  make  ASAP  your  source,  Call 
today. 

The  Atari®  800'"  Computer  features  color 
graphics  and  English  characters  with  truly 
high  resolution,  high  quality  sound,  expand- 
able memory  and  sleek  modular  appearance. 

Atari®  400"  —  16K  also  available:  S349.00. 

OPTIONAL  ACCESSORIES  PRICE 

ATARI®  410"  Program  flecorder 80.00 

ATARI®  810'"  Disk  Drive 455.00 

ATARI®  822™  Thermal  Printer 299.00 

ATARI*  820'"  40-column  Dot 

Matrix  Impact  Printer 279.00 

ATARI®  825"  80-column  Dot 

Matrix  Impact  Printer 625.00 

ATARI®  830™  Acoustic  Modem ....  159.00 

ATARI®  850™  interface  Module 169.00 

ATARI*'  Paddle  (CX30-04)  and 

Joystick  (CX40-04) 17.95 

ASAP  16K  flAM  Module 50.00 

COMPLETE  SOFTWARE  LIBRARY  INCLUDES 

THESE  POPULAR  UNITS: 

Atari® 

Educational  System  ROM   19.95 

Video  Easel  ROM 25.00 

Music  Composer  ROM  ...  42.00 
Assembler/Editor  ROM  . .  45.00 
Mortgage  Loan  Analysis 

Cassette 15.95 

Stock  Analysis  Disk 19.95 

Stock  Charting  22.95 

Bond  Analysis  Disk 22.95 

Mailing  List  Cassette 19.95 

Touch  Typing  (2  Cass) . . .  19.95 

Graph  It  (2  Cass) 17.95 

Word  Processor 119.00 

Personal  Finance 64.95 

Microsoft  Baste 75.00 

Basketball  ROM 27.00 

Super  Breakout  ROM 30.00 

Computer  Chess  aOM  ...32.00 

3D  Tic  Tac  Toe  ROM 25.00 

Star  Raiders  ROM 36.00 

Kingdom  Cassette 12.95 

Blackjack  Cassette 12.95 

Biorhythm  Cassette 12.95 

Energy  Czar  Cassette 12.95 


Telelink  ROM 24.00 

Space  Invaders  ROM 30.00 

Scram 18.95 

Asteriods  32.00 

Missile  Command 32.00 

Caverns  of  Mars  Disk  . . .  32.00 

Centipede  Disk 35.00 

Pac-Man call 

Arcade  Plus 

Ghost  Hunter  Cassette  . . .  25.00 

Ghost  Hunter  Disk 30.00 

OalasDft 

Atari  Mailing  List  Disk  . . .  19.95 

Atari  Character  Generator 

Disk  16.95 

Text  Wizard  Disk 89.95 

Micropainter  Album  1 

Disk  16.95 

Micropainter  Album  2 
Disk  


16.95 
Le  Stick  Accessory 30.00 


Qn-Line  Systems 

HI-RES  Ariv  Ml  — Mission; 

Asteroid  Disk 19.95 

HI-RES  Adv  #2- Wiz&  Princess 
Disk  25.00 

Roadwork  Disk 29.95 

Jawbreaker  Disk 25,00 

Softporn  Adventure  (X-rated) 

Disk  25.00 

The  Next  Step  Disk 29.95 

Personal  Software 

Visicalc  Disk 169.00 

FOR  HOME  ENTERTAINMENT 

SYSTEMS: 

Attlvisiot) 

Dragster  Cartridge 18.50 


Boxing  Cartridge 18.50 

Checkers  Cartridge 18.50 

Fishing  Derby  Cartridge     18.50 

Skiing  Cartridge  18.50 

Bridge  Cartridge 23.50 

Tennis  Cartridge 18.50 

Laser  Blast  Cartridge 18.50 

Freeway  Cartridge 18.50 

Kaboomi  Cartridge  18.50 

Stampede  Cartridge 18.50 

Ice  Hockey  Cartridge  ....  23.50 


computer  ■ 
products,  inc. 


1198  E.  Willow  St..  Signal  Hill.  CA  90S06 


ALL  PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE.  CALL  FOR  BEST  PRICE 

ASAP  offers  a  15-day  buyer  protection  policy:  f  uli  money-back  guarantee  if  not  totally  satisfied. 
Ordering  informaUon:  name,  address,  phone:  ship  by:  UPS  or  Mail.  Shipping  charge:  add  S2.90  up 
to  1  lb.  (UPS  blue),  U.S.  Mail  add  S1.50  (U.S.  only)  (S25.00  minimum  order). 
Terms:  We  accept  cash,  check,  money  orders.  Visa  and  Master  Charge  (U.S.  funds  only).  Tax:  6% 
Calif,  res..  COD  s  and  terms  available  on  approval  (School  PC's  Accepted). 

ASAP  annoutices  new  Candian  office.  Call  for  address  &  phone  number. 

Toll  free  outside  California:  (BOO)  421-7701.  Inside  California:  |Z13|  595-6431  [714]  B91-ZBB3. 
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at  a  photograph,  we  would  see  a  row  of  numbers. 
The  number  65  stands  for  the  letter  A  and  13 
represents  a  carriage  return.  Here's  what  the  photo- 
graph would  look  like: 

Figure  1:  A  File 


A  program  (with  its  line  numbers  and  instruc- 
tions) would  be  longer  than  a  file  containing  the 
same  data: 

10  PRINT  "AAA" 
20  PRINT  "BBB" 
30  PRINT  "CCC" 

The  Microsoft  BASIC  version  of  this  short 
program  would  look  like  this  in  the  computer's 
memory  or  on  magnetic  memory  after  a  SAVE: 

Figure  2:  The  Program 

/ 


VIC   PET  ^PPLIE  SOFTWARE 

^CAAnWICS  -  full  icrccn  iup»r  uraphici  [>iclia|f  (or  thi  V IC.  Addi  1A 
^  comrund^  lo  BASIC.  DiAw  driillfd  piciur«i  uiin^  1S]  K  IbO  poi^ri. 
Mliff  &MutMcoloi  fijphic  mad«i  on  iim*  iciecnl  Switch  betwcrn  trxl 
jnd  f'  'Pti  ici  irrcFn»  wilh  lunClidn  kcY*-  Si  vv/lojd  piciurcj  iD/from 
tape  cir  diik.  Requires  i*  at  iK  ««pandtr.  With  llrrfilc  prOii.amli  And 
uicr'i    rrtanujli       Piicc    135;    mttiui]     only    15. 

VIC/fET  VtCll  -  Interactive  Cafnei  L4nfu>je  -  Prot'*"*  your  <wn  or 
p  I  itY  iht  9  |invt  inc  I  udedr  wi  th  60*  powei  lu  1  coTfi^iridi  .  Eiiv  lo 
ttifi^i  VIC  wmion  h»«  coloF  ('eqwii*»  IK  oi  flK  papander).  Coinpteie 
with    uicr'i    manual.       Pficr    US;    manual    anty    HO, 


VIC/PIT   PlflR         -      the      MUSIC   MACHINE 
conduct     and    plav    rru»iC>    Cwnplrlr      miin 
volumr  ,       lepetl  1  ,     ittrco,    el  c  ■    Wr  i  1 1  f  n 
1  airpir    eontiOS  Mioni     tnd    iJin'j    rRfnual- 


S^mfiletl    wav     V'')     <0    cDnpoSr , 
CDnl rol       of       not^l ,        m  1 1 , 
n    <ii.|    mjchin*     langufie.    With 
PfiC*    S35:    manual     only    *5. 


VIC  HIRES/HULTICOLOft  GRAPHICS  UTILITIES  -  Add  fia^hici  la  VIC  BaSIC^ 
ReqUEir»  no  pilra  mrmor  v  Plul  pointl,  \infi  and  bo  set  in  f  ifit 
detail  -  104  X  151  poinls.  Wilh  larnpi^  pj-atrj^mt  and  u««f'i  rrani^al. 
Pi  I  n    >15  ;    manua  I     on  I  y    M. 


r  a  I  irrna  t  P  vt-  lo  BaS  LC. 
AM  pio^panmln^  C0nj,iiuC1l 
If  non-i'  aphici  we/iiorn. 
IV  S50.  caMei  te  155,  W/O 
nua  I     on  ty    HO. 

1V1 I  em      Ml Ih 


PIT  Tl«t  Paicil  flUS»  -  iwuttuird  lan|. 
Wllh  Ediior,  Cornpilfi  jrd  Inierpiete 
luppoi  led.    Wiih    uie''}    manuil-    Ciaphici| 

|!aphJc»n6K*  ]  -    di|.ti     m;     cat^FttF    >4Q; 

^APPLI     II    PVHASOfT    Pjfcal    -    conplete    Paical    development 

^       Editoi,  Comp  I  1  e  I  ,        Inlerpietei       and       Superwiiar.       <^  I  I       ^i  >  ^a  >■''■">  >>■ 

com  1  lucl  1     and    da  t«     typet  :     ^calarl,     thar,     arriy,       pointe;',        inlcfrr. 

HIrei,       Ldici       and      mathi^^e     tan^uaRr     interface.    Wirh    unp  le    pto%tinti 

tfi^    Oier'l    minuil,       DifL    fSO,     Hiik    «ri  t  h       ci^nxilei^       machine       leaclahle 

lOU'Cf    code    SXi:    manual     only    HO. 

rCT    TINT    BASIC   CCliPUER  -       l^ioducrl     iru«    frS02    todr.     5uppoil»     all 

flaaTini    poinl     Dperalinm.     Siibfet     ol     lh«    lull     PEI       F^ASIC.  Ccmpilrr 

liitiriB  optional  with  t  tK  vptiion  OnCludetf).  Wuh  ulei'i  rruOu*!. 
Tot    Qin^Nftt/J  ,0/«OJl     inri    flK»,       P|  «  cf    1 1 V;    f^anoal     only    *5. 

P£T  MACHINE  LMCUWC  CJJIW  -  Now  in  id  ninth  prinlin|.  team  th,^ 
hidden  lalenii  at  your  Old.  New  at  4.0  Aom  ^iT/CfiH.  )0*  routines 
fullv    detaited.    Price    IS    [Sn    foreiin]. 

^T  ABACUS  -    Peautifully    crafted  Chmric    abtcui.       Teach    children      baiic» 
^     o(      rti#th     o'      use      at      tovelv      tfecorjilo".   WHh    f  tee   5.0"   pa|e   manual 
eiplainilni    uie.    Price    %14.9t    *    H^tifl    potlaie    ( t4TTni~r  ore  i  in  1 . 


wiiMiirrai  abacus  software 


Grand  Rapids,  Michigan    49610 

616/  e41-6B10 


tjniets  noted,  price*  Ht  tot  c*J»^tte.  Adtf  13.00  per 
FoieJ(n  o'de'i  add  J5,00  per  pai;lcage  Qi~r7.0irTor  ma 
O'deri    mjit    be    prepaid    tn   US    nollari,    VISA,    MC.    ACCESS.    Euroca/d 


p^ckaBB. 
nTTi       STI 


We  still  find  the  AAA's,  BBB's,  and  CCC's  in 
there,  but  sin-rounded  bv  line  numbers,  the  34's 
(quotes),  and  zeros  which  show  where  one  thing 
ends  and  another  begins  {dclimilers). 

Notice  those  three  zeros  at  the  end.  They  show 
the  computer  wiiere  the  entire  program  ends. 
There  is  notliing  in  Figiue  1  lo  show  where  the  file 
ends  (when  reading  a  file  into  the  computer,  you've 
got  to  stop  INPUT#ing  at  the  right  time  or  you'll 
start  bringing  in  nonsense).  Next  issue  we'll  explore 
just  how  to  signal  the  end  of  a  file  and  how  files  are 
created,  updated,  and,  when  necessary,  erased. 


Ix\trii>i:k: 


ALIi:.\  MVAIt^l 


Four  nuclear  reactors  have  gone  out  of 
control,  ready  to  melt  down  in  only 
minutes.  They  are  also  protected  by  pre- 
programmed robots  that  can  destroy 
anything  in  seconds.  Your  mission  is 
to  shut  down  the  reactors  and  capture 
the  robots  before  a  melt  down  occurs. 
But  before  you  enter . . ,  remember  yoy 
are  the... 

INTRUDER! 

16K  Cassette    29.95  US  funds 

24KDisk     34,95  US  funds 


INHOME 


Space  Invaders'  Asteroids!  Meteor 
Showers  and  more'  You  have  defended 
them  all.  But  can  you  survive  the  fetish 
attacl(of  the... 

ALIEN  SWARM 

100%  f\/lachine- Joysticks 

16K  Cassette 29.95  US  funds 

16KDi5k     34.95  US  funds 


o^iSJ^o,, 


YoL  are  in  search  of  the  true  meaning  to 
life,  but  first  you  must  battle  eacti  level 
in  search  of  the  magic  ring.  Will  you  sur- 
vive this  horror?  What  lurks  in  these  deep 
and  dark,. 

CRYPTS  OF  TERROR 
Joystick  -BASIC  required 

16K  Cassette    .  ,  29.95  US  funds 

16KDisk       34.95  US  funds 


SOFTWARE 


MATH  PACK  +  -  -  X 

Atari  brought  the  computer 
age  home.  Now  we  bring 
home  the  educational 
software. 

MATH  PACK  was  written  for  the  educa- 
tional side  of  the  Atari  by  professional 
educators  in  the  field  of  mathematics.  All 
four  independant  math  programs  use 
Atari's  sound  and  graphics  to  make 
learning  more  fun  and  enjoyable  for  your 
whole  family.  A  final  summary  at  the  end 
of  the  programs  lets  you  see  how  well 
you've  done  or  what  area  needs  to  De 
practiced.  Age  and  skill  levels. 

1)  Math  Pack  Drill- 

2)  Equations'  " 

3)  Jumble'  " 

4)  Digit  Span' 

■RASICand  "Joysticks  required. 

15K- 2  tapes -39.95  U.S.  funds. 
15K-Disk-4295U,S.  funds. 


Check  your  local  computer  dealer  or  order  direct  from  us. 
Ordering:  VISA,  MasterCard,  American  Express  and  Cheques 

accepted. 

Please  include  all  numbers  on  cards. 

Include  phone  number  with  all  orders. 

Add  $2.00  for  shipping  and  handling  per  item  ordered. 
Please  specify  which  program  ordering. 

■DEALER  INQUIRIES  WELCOME 


INHOME 
SOFTWARE 

PH.  1-416-961-2760 


1728  Avenue  Rd. 
Toronto,  Ontario 
Canada       M5I\/I3Y6 


AUTO- 
MATIC 
TELE- 
PHONE 
CONNECTOR 

TNW'S 

IEEE-488  Bus 
103  Modem 

An  auto-dial/auto  answer 
Bell-103  compatible  modem  for 
use  with  the  Commodore 
PET/CBM,  HP-85,  Osborne-I 
and  other  IEEE-488  computers. 
Connects  directly  to  the  phone 
system  via  DAA  and 
provides  access  to  The  Source, 
Telenet,  Tymnet,  local  Bulletin 
Boards,  others. 


N 


Features:  Pulse-dial  or  answer 
with  TNW  software.  Software 
selectable  baud  rate  (110-600 
bps),  character  size  (5-8  bits), 
parity,  and  stop  bits.  Also,  space 
disconnect  (long  or  short), 
transmit  break,  error  detection, 
status  byte  and  SRQ  enable. 
Options:  DAA  with  modular 
plug.  Standard  IEEE-488  cable. 
(IEEE-488  cable  for  PET  or 
Osborne-1  included.) 


TNW's  103  Modem  comes  complete 
witti  cabinet,  full  documentation,  and 
one-year  warranty.  Details  from  George 
Masters: 


TNVIf 


COSPOHAHON 

Modem  Dept.  C-2,  3444  Hancocl<  Street, 

San  Diego,  CA  92110 

(714)  296-2115  •  TWX  910-335-1194 

VISA/MasterCard 

Dealer  Inquiries  Welcome 
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This  article  takes  yoii  .step  by  step  through  the  design  oj  a 
graphics  dump  routine. 

Copy  Atari 
Graphics  To 
Your  Printer 

Horry  A.  Straw 
Wilmington,  DE 

Let's  look  at  some  techniques  involved  in  copying 
the  graphics  window  to  a  printer. 

Fir.st  of  all,  we  have  to  match  the  mnnber  of 
columns  in  the.  ,ifraj>hics  display  to  the  iiuinljer  of 
columns  on  the  printer.  Mv  printer  is  80  colunnis, 
.so  GRAPHICS  4  and  GRAPHICS  5  (both  80  col- 
umn modes)  are  a  natural  fit.  If  your  printer  is 
difierent.  don't  worry.  We'll  come  back  to  that 
question  later.  Let's  take  the  easy  situation  first, 
then  modify  the  program  as  necessary. 

For  an  80  column  printer,  the  simplest  case  is 
GRAPHICS  4:  80  columns  by  40  rows,  just  two 
colors.  We  must  make  the  gi'aphics  cursor  look  at 
each  pixel  on  the  .screen  and  tell  us  whether  it  is 
blank  (background  color)  or  displays  a  spot  of 
light.  Ibis  IS  easy  to  do  with  a  double  FOR-NEXT 
loop  and  Atari's  LOCATE  command.  See  Listing 
1.  At  the  start,  '^'  =  0  (line  10).  This  corresponds  to 
the  top  row  of  the  .screen.  Line  20  then  increases  X 
from  0  to  79,  one  step  at  a  time.  Line  30,  LOCATE 
X,Y,Z,  causes  the  cursor  to  move  across  all  80 
columns  (X  values)  for  this  value  of  Y.  It  also  returns 
the  value  of  Z,  the  pixel  color,  at  each  location.  If 
Z  =  0,  this  is  background  color,  a  blank  spot.  If 
Z=  I ,  a  spot  of  color  is  found  on  the  .screen.  The 
cursor  then  mov^s  on  to  the  next  column  (NEXT 
X).  When  it  reaches  the  end  of  the  row  (X  =  79),  it 
moves  to  the  next  row  (Y=  I )  and  starts  a  new 
horizontal  .scan  (X  =  0  to  79  again).  See  Program  1 . 

Now  all  we  have  to  do  is  tell  the  printer  what 
to  print.  If  the  screen  is  blank  at  a  given  location 
(Z  =  0),  we  tell  the  printer  to  print  a  blank  space, 
and  then  go  on  to  the  next  X: 

40   IF  Z  =  0  THEN  LPRINT  CHR$(32);:  GOTO  60 

Don't  forget  the  semicolon.  It  prevents  carriage 
return.  If  there  is  a  spot  of  color  at  this  location,  Z 
is  nol  zero,  and  we  want  the  printer  to  print  some- 
thing. You  can  select  any  character  you  want  by 
consulting  the  list  of  ASCII  characters  and  numbers 
for  vour  printer.  Let's  pick  the  *,  ASCII  number 
42,  and  add: 


50   LPRINT  CHR$(42); 

Now  we  have  a  complete  program  for  copying  the 
GRAPHICS  4  graphics  window  to  an  80  column 
printer.  (Program  2.) 

In  case  you  have  trouble  with  no  carriage 
return,  try  adding: 

65  IF  X  =  79  THEN  LPRINT  CHR$(13) 

If  you  get  no  line  feed,  make  it: 

65   IF  X=  79  THEN  LPRINT  CHR$(10) 

If  necessary,  use  both: 

65  IF  X  =  79  THEN  LPRINT  CHR$(I3):  LPRINT 
CHR$(IO) 

With  Graphics  5 

We  can  easily  expand  our  program  to  take  care  of 
GRAPHICS'5,  a  four-color  mode.  The  same  FOR- 
NEX  F  loops  and  LOCALE  statement  work.  All  we 
need  to  do  is  to  select  a  different  printer  character 
for  each  color,  and  add  some  more  IF-THEN 
statements  to  make  the  printer  character  corres- 
pond to  the  color  at  each  location.  One  setup  for 
three  characters  plus  the  blank  is  shown  in  Program 
3.  You  can  change  the  printed  characters  to  suit 
yourself. 

This  program  uses  high  line  numbers,  .starting 
at  31000,  so  it  can  be  merged  with  a  program  al- 
ready in  RAM  without  line  nimiber  interference. 
Line  3 1 000  is  insurance:  it  makes  sure  that  the 
printer  head  starts  at  the  left-hand  margin. 

It  is  convenient  to  record  this  program  on  a 
cassette  using  the  LIST"C  command.  You  can  then 
enter  it  into  RAM  using  the  ENTER'C'  command 
without  destroying  your  main  program  already  in 
RAM.  Adding: 

line  no.  GOSUB  31000 

to  yoiu  main  program  will  now  cause  your  graphics 
display  to  print  out.  Program  3  will  work  for 
GRAPHICS  4  and  GRAPHICS  5. 

What  if  you  have  a  40  column  printer?  Use 
GRAPHICS  3  (40  columns  by  20  rows)  to  set  up 
your  display,  Change  lines  31010  and  31020  to 
match  the  cursor  scan  to  the  graphics  display: 

31010  FOR  Y  =  0TO  19 
31020  FORX  =  0TO39 

and  line  3 1 080  to: 

31080  IF  X  =  39  THEN  LPRINT  CHR$(13) 

A  problem  can  turn  up  if  the  last  statement  in 
vour  main  program  is  Atari's  XIO  "fill"  command: 

XIO    18,#6,0,0,"S:" 

It  makes  the  computer  ihink  that  ports  are  open  to 
read,  not  write,  and  it  shows 

ERROR-13 1,  lOCB  write  only 


Peripherals 
unlimited 


FANTASTIC  PRICES! 

OUR  FAST  SERVICE,  PRODUCT 
SELECTION  AND  OUR  CUSTOMERS' 
SATISFACTION  MAKE  US  #1. 


ZENITH 

Z-89-48K 
Z-90-64K  DO 
Z-19  Terminal 
Z-121  Monitor  12" 

$2299 

$2588 

S777 

$149 

ATARI  COMPUTERS 

Atari  800  16K 

$688 

Atari  400 

$318 

Atari  Interface  Module 

$174 

Atari  810  Single  Disk 

$444 

Atari  815  Dual  Disk 

TBA 

Atari  830  Modem 

$166 

Programmer 

$59 

Entertainer 

$84 

Star  Raiders 

$34 

16KMem.  Exp.  for  Atari 

$74 

32KMem.  Exp.  for  Atari 

$114 

NEC  PRINTERS 

7710/30  Spinwriter  R/O 
7720  Spinwriter  KSR 
3510/30  Spinwriter  R/0 
3500  Serial  Spinwriter 

$2279 
$2649 
$1699 
$1599 

NEC  DOT  MATRIX 
PC-8023 

$474 

Call  for  prices  on  ribbons, 

etc. 

MORE  PRINTERS 

Anadex  9500/9501 

$1295 

Anadex  DP-9000 

$1049 

Okidata  MicroiineSOA 

$339 

Okidata  Microline82A 

$474 

Okidata  Microline83A 

$724 

Tractor{OKI80-f82only) 

$60 

Diablo  630 

$2044 

MONITORS 

Sanyo  12'  GRN  Pfiosphior 

$266 

Sanyo  12  "Black  +  White 

$239 

Amdek  12'  300  GRN  Phosphor 

$164 

Amdek  12  "  Color 

$344 

NEC  12"  GRN  Phosphor 

$164 

NEC  12"  Color 

$344 

EPSON  PRINTERS 

MX-70 

MX-80  w/Graphics 
MX-80FT<Friction  +  Tractor) 
MX-100  {15  "Carriage) 

Call  forpriceson 
Ribbons,  Cables  and  Interfaces 


$288 
$444 
$544 
$744 


NEC-PC  8000 

Series  Microcomputer 

PC-8001 A  Computer  W/32K 

$888 

PC-8012AW/32K  +  Exp.  Slots 

$588 

PC-8031A  Dual  Mini  Disk 

$888 

PC-8032A  Add-on  Mini  Disk 

$777 

Call  for  Software  Prices 

TOLL  FREE 

1-800-343-4114 


ORDERING  INFORMATION 

Our  order  lines  are  open  QAM  to  6PM 
EST  Monday  thru  Friday.  Phone 
orders  are  welcome;  same  day  ship- 
ment on  orders  placed  before  10AM. 
Free  use  of  Mastercard  and  VISA.  Per- 
sonal checks  require  2  weeks 
clearance.  Manufacturer's  warranty 
included  on  all  equipment.  Prices  sub- 
ject to  revision.  C.O.D.'s  accepted. 


For  service,  quality  and  delivery  call: 

PERIPHERALS  UNLIMITED 

(617)655-7400 

62  N.  Main  St. •  Natick,  MA  01 760 
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when  the  printer  subroutine  starts.  You  can  fix  this 
by  inserting  the  following  line  after  the  last  XIO 
statement: 

PLOT  X,Y:  DRAWTO  X+  1,Y 

where  X,Y  and  X+  1  ,Y  are  any  two  points  within 
your  filled  area  so  the  screen  display  is  not  changed. 
The  print  routine  then  runs  fine. 

What  can  you  do  with  this?  C^opy  graphs  or 
charts  of  data,  or  plan  ahead  for  your  198 1  C'.hrist- 
nias  cards.  Try  running  Program  4  along  with 
Program  3! 

LJne  29999  of  Program  4  is  not  a  necessary 
part  of  the  printer  copying  routine.  It  merely 
provides  a  line  to  which  the  program  can  RF.TURN 
from  line  31110,  and  ends  the  rtin.  Without  line 
29999,  an  ERROR  message  will  appear,  but  only 
after  the  printout  has  been  completed. 


Program  1. 

10  FOR  Y=0  TO  39 
20  FOR  X=0  TO  79 
30  LOCATE  X,y,Z 
60  NEXT  X 
70  NEXT  Y 


31065  REM  -  COLOR  3,  Z=2 

31070  LPRINT  CHR$(111): 

31075  REM  -  COLOR  4,  Z=3 

31080  IF  X=79  THEN  LPRINT  CHR$(13) 

31090  NEXT  X 

31100  NEXT  Y 

31110  RETURN 


Program  4. 

10   GRAPHICS   5 

20   COLOR   1 

30  PLOT  55,31:DRAWTO  40,7 

40  POKE  765,1 

50  POSITION  25,31 

60  XI0  18,#6,0,0,"S:" 

70  COLOR  3 

80  FOR  X=39  TO  41 

90  PLOT  X,32:DRAWTO  X,39 

100  NEXT  X 

110  COLOR  2 

120  PLOT  40,6 

130  PLOT  3  8,7: DRAWTO  42,7 

140  PLOT  3 9, 8: PLOT  41,8 

150  GOSUB  31000 

160  LPRINT  CHR$(10) :LPRINT  CHR${10) 

170  LPRINT  "  MERR 

Y  CHRISTMAS  ! I" 
29999  GOTO  29999  © 


GOTO   60 


Program  2. 

COPY  GRAPHICS  4  TO  PRINTER 

10  FOR  Y=0  TO  39 

20  FOR  X=0  TO  79 

30  LOCATE  X,y,Z 

40  IP  Z=0  THEN  LPRINT  CHR$(32); 

50  LPRINT  CHR$(42) ; 
60  NEXT  X 
70  NEXT  Y 


Program  3. 

GRAPHICS  4  OR  5 
4  COLORS 

COPY  GRAPHICS  TO  PRINTER 

USE  'GOSUB  31000'  IN  MAIN  PROGRAM 

31000  LPRINT  CHR$(13) 

31010  FOR  y=0  TO  39 

31020  FOR  X=0  TO  79 

31030  LOCATE  X,Y,Z 

31040  IF  Z=0  THEN  LPRINT  CHR$ ( 32 ) ; : GOTO 

31080 
31045  REM  -  COLOR  1,  Z=0  -  BACKGROUND 
31050  IF  Z=l  THEN  LPRINT  CHR$ { 42 ) ; :GOTO 

31080 
31055  REM  -  COLOR  2,  Z=l 
31060  IF  Z=2  THEN  LPRINT  CHR$ { 43) ; :GOTO 

31080 
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PROUDLY    presents:  AFFORDABLE 

ATARI® 
SOFTWARE 

HNDRDID    HTTHCK 


FIGHT   lOUH   KAY  THBOUja   LEVELS   OF 
DEAEL!   AMDBOID  CUAKDS  TO   SAVE  THE 
aUKAVAI   SUCLEAK   REACTOR,   TSEH  THI 
T3  SAVE   lOUHSELPI 


AAARRrGGG'' 


A  PAST,    PSAWTIC    CHASE  AEOlfflD  THE 
3CHE1N  TRYIKS   TO  CATCH  SOKE  CBA2^ 
CREATURES.    IP   tOU  CATCH  THE 
'•SUPEB-AAAflRRGGG!*,    lOU'LL  CE?   A 
3U?ffi)   BOHUS.    B\jr   DON'T  GET    POISONEDf 


5THRBfl5E  H55RULT 

HOW   LOBO   CAH   rOU  PBOTECT   lOUS 
STAHflASE  PHOK  THE  ATIACIUIIC;   ALIEN 
ABJtADA?    EACH  HIT   VEAKSS    YOUR   FORCE 
riEU)  RIHOa  AJID  HOW  THEI-BE  ATTACKINC 
riVE  AT   A  TIHEt 


rot   16K  CAS3XTTS  OE   llllL  DISK 

If^l  *"''2"-    ^^^  C8APHICS,    ONLY   1 16.95   EACH 

PLEASE  ADO  (2.00   FEB   OEDEE   FOR   SHIPPKffi 


IKTRODUCTORir   OFPEH: 

♦?:jroF?''^cH"'oiS,'""   Pretielland    Software 

SOOS  A  WHITTAKER  RD. 
VP8ILANTI,MI.48197 


® 


^  Santa  Cruz  Educational  Software  *  Tricky  Tutorials  *  Santa  Cruz  Educational  Software  *  Tricky  Tutorials  *  Santa  Cruz  Educaliortal  Software  *  Tricky 

f     ATARI  (tm)  GRAPHICS  AND  SOUND  MADE  EASY!     I 


s 
*; 


SANTA  CRUZ  EDUCATIONAL  SOFTWARE  HAS  WRITTEN  A  SERIES  OF  AFFORDABLE  PROGRAMS  THAT  DEMONSTRATES  MANY  OF  THE  ET 
SPECIAL  "TRICKS"  THAT  ONLY  THE  ATARI  400/800  COMPUTER  IS  CAPABLE  OF  DOING.  WE  OFFER  EVERYTHING  FROIVI  A  PROGRAM  ^ 
THAT  DOES  FANTASTIC  HIGH  RESOLUTION  GRAPHICS  TO  ONE  THAT  ACTUALLY  DIALS  YOUR  PHONE ^ 


=    ••••••••••••••••••••••••••••••••*••••■*••*♦♦*■*•*************■***    = 


MASTER  MEMORY  MAP(lm)- This  IS  really  rhe  key  lous- 
ing Ihe  ATARI  S  capabililies.  We  slan  out  by  explaining 
how  to  PEEK  and  POKE  values  into  memory  so  that  even 
new  programmers  can  use  this.  Then:  v*e  give  you  over  IS 
pages  of  Ihe  memory  locations  that  are  the  most  useful  -  The 
inlormation  is  condensed  from  both  the  ATARI'S  Operating 
System  Manual  and  various  articles  and  programs  Itisof 
course,  uselul  even  lor  experienced  programmers  as  a 
reference  Also,  we  highly  suggest  thai  deafers  oiler  Ihis 
Memory  Map  to  customers  who  request  to  be  told  how  to 
use  the  power  of  the  machine.  We  guarantee  it  will  answer 
many  of  the  questions  you  have  about  the  machine 

$6.95 

TRICKY  TUTORIALS{tm) 

#1:  DISPLAY  LISTS  -  This  program  teaches  you  how  so 
alter  Ihe  program  in  Ihe  ATARI  that  controls  Ihe  lormat  of 
the  screen.  For  example  when  you  say  graphics  8  the 
machine  responds  with  a  large  graphics  8  area  at  the  lop  ot 
Ihe  screen  and  a  small  text  area  at  the  bottom.  Now.  you 
will  be  able  to  mix  the  various  modes  on  Ihe  screen  at  Ihe 
same  time.  Just  Ihink  how  nice  your  programs  could  look 
with  a  mix  of  large  and  small  text,  and  bolh  high  and  low 
resolution  graphics  Ihis  program  has  many  examples  plus 
does  all  of  the  difficult  caluculations!  $19.95 

t2:  HOFIZONTAL/VERITCAL  SCROLLING  -  The  Inform- 
ation you  put  on  Ihe  screen,  either  graphics  or  texl.  can  be 
moved  up,  down  or  sideways.  This  can  make  some  nice  el- 
lects  Vou  could  move  only  Ihe  text  on  the  bottom  half  ot  [he 
screen  or  perhaps  create  a  map  and  then  move  smoothly 
over  it  by  using  Ihe  joyslick  J19.9S 

13:  PAGE  FLIPPING  -  Normally  you  have  to  redraw  Ihe 
screen  every  time  you  change  the  picture  or  text.  Now  you 
can  learn  how  to  have  Ihe  computer  draw  Ihe  next  page  you 
want  to  see  while  you  are  still  looking  al  the  previous  page 
then  Hip  to  it  instantly,  Vou  won't  see  it  being  drawn,  so  a 
complicated  picture  can  seem  10  just  appear  Depending  on 
your  memory  size  and  how  complicated  Ihe  picture,  you 
could  flip  between  many  pages,  thus  allowing  animalion  or 
oltier  special  eltecfs  with  your  text  S19.95 

U:  BASICS  OF  ANIHATtDH  -  Shows  you  how  lo animate 
simple  shapes  using  the  PRINT  and  PLOT  commands,  and 
also  has  nice  lillte  PLAYER/MISSILE  Graphics  demo  to 
learn  This  would  be  an  excelleni  way  to  start  making  your 
programs  come  alive  on  Ihe  screen .  Recommended  for  new 
owners  S19.95 

#5:  PLAYER  MISSILE  GRAPHICS  -  Learn  to  wnle  your 
own  animated  games  and  business  applications'  The 
Tutona!  begins  with  many  small  examples  that  complement 
Ihe  50  page  manual,  then  gradually  builds  up  to  a  com- 
plete game  as  everything  you  need  to  know  is  explained 
fully.  Also  included  are  two  machine  language  routines  that 
you  can  use  to  animate  Players  from  Basic.  Nexl  we  in- 
clude one  of  the  best  editors  currently  available,  one  (or 
Playfield  shapes,  and  one  for  Player  shapes.  All  of  the  ex- 
amples and  games  run  wilh  16K  Tape  or  32K  Disk.  The 
two  utiiities  require  32K  to  run.  $29.35 

#6:  SOUND  —  From  explaining  how  to  create  single  notes 
to  demonstrating  complex  four  channel  sound  eflecfs,  this 
newest  tutorial  is  great.  Even  those  experienced  with 
ATARI'S  sound  capabilities  will  find  the  menu  o(  sound  ef- 
lects  a  needed  reference  thai  can  be  used  whenever  you 
are  in  the  need  of  a  special  sound  lor  your  programs 
Everyone  will  learn  something  new'  Writlen  by  Jerry 
White.  119.95 


Tricky  Tutorials  (except  §5)  require  16K 
memory  for  cassette  orders  and  24K  for  disk. 
The  price  is  $19.95  each.  Tricky  Tutorials  #1 
to  6  in  a  notebook  cost  only  $99.95,  a  $30 
savings. 


THE  GRAPHICS  MACHINE!!  -  Turn  your  computer  into  an 
incredible  graphics  tool  wilh  advanced  commands  like  cir- 
cle, box.  fill,  polygon,  line.  help,  etc  3  colors  in  graphics  8 
with  instant  lexl'"  Create  colorful  business  charts  or 
beautiful  drawings  and  Ihen  save  or  retrieve  them  Irom 
disk  In  5  SECONDS,  YES,  il's  that  fast  Needs  all  48K. 
disk,  and  cosis  $19.95 


MINI-WORD  PROCESSOR  -  This  is  for  those  o(  you  who 
have  a  printer,  but  don't  want  to  spend  S100  or  more  for  a 
fancy  word  processor  It  15  suitable  for  simple  ediling  of 
lexl.  accepts  mosi  control  characters  tor  your  printer,  and 
text  IS  stored  on  disk  for  easy  retrieval  Holds  i'h  typed 
pages  al  a  time  Requires  32K,  disk  or  tape  $19.95 

BOB'S  BUSINESS  -  14  small  business  type  programs  lor 
home  or  olfice.  all  chosen  from  a  nice  menu.  Supports 
printed  output  169  sectors  ol  output  require  16K  tape,  or 
32Kdisk  S14.95 


KID'S  #1  -  Includes  the  following  t)  TREASURE  - 
search  lor  Ihe  lost  treasure  while  trying  to  keep  Irom  failing 
inio  the  sea  Nice  graphics  it  you  find  if .  2)DiAL0GUE  — 
talk  hack  to  Ihe  computer  aboul  lour  subjects;  3)  MATH 
QUIZ  —  Nice  musical  and  graphical  rewards  for  good 
scores  Parents  input  the  level  of  dllticulty 

KID'S  #2  -  A  spelling  quiJt,  a  "scrabble  "  type  game,  and 
a  version  of  Touch  with  the  computer  giving  all  the  direc- 
tions' Bolh  Kid  s  programs  require  16K  lape  or  24K  disk 
and  cost S14. 95  each. 

HINI-DATABASE/DIALER  -  This  unique  new  program 
stores  and  edits  up  to  B  lines  of  information  such  as  name, 
address,  and  phone  numbers,  or  messages,  inventories  or 
anything  you  want  II  has  the  usual  sort,  search,  and  print 
options,  but  it  also  has  an  unusual  lealure;  It  your  files  in- 
clude phone  numbers  and  you  have  a  touch-tone  phone, 
the  program  will  DIAL  THE  PHONE  NUMBERS  FOR  VOU' 
This  is  perfect  lor  those  who  make  a  lot  ol  calls  like 
salesmen,  teens,  or  those  trying  to  get  through  to  busy 
numbers  (acts  as  an  aufo-redialer)  II  is  also  a  lot  ol  fun  to 
use  Requires  16Kcasselteor  24K  disk  and  costs  $24.95 

FONETONE  -  For  those  who  only  want  to  store  name  and 
phone  numbers  and  have  the  dialer  feature  as  above,  we 
oKer  Ihis  reduced  version.  Same  memory  requirements, 
but  only  costs  SI  4.95.  Don'l  lorgetyou  must  have  a  touch - 
tone  phone 

PLATES  PIAHD  —  Turns  your  keyboard  into  a  mini-p(ano 
and  more  Multiple  menu  options  provide  Ihe  ability  to 
create  your  own  songs,  save  or  load  data  liles  using 
cassette  or  diskette ,  fix  or  change  any  ol  up  to  400  notes  in 
memory ,  and  play  all  or  pa  rl  of  a  song .  The  screen  displays 
Ihe  keyboard  and  indicates  each  key  as  it  is  played  from  a 
data  file  or  Ihe  notes  you  type.  Vou  don  'I  have  to  be  a  musi- 
cian to  en|oy  this  educational  and  entertaining  program. 
Requires  ?4K  cassette  or  32K  disk  $14.95 

BOWLERS  DATABASE  -  Provides  the  league  bowler  with 
the  ability  to  record  and  retrieve  bowling  scores  providing 
permanent  records  The  data  may  then  be  analyzed  by  the 
program  and  displayed  or  printed  in  summary  or  delail 
form  Data  may  be  stored  on  cassette  or  diskette  and  up- 
dated quickly  and  efficiently  The  program  proivdes  such 
information  as  highest  and  lowest  scares  by  individual 
game,  (first,  second,  and  third  games  throgghoul  Ihe 
season),  high  and  low  series,  current  average,  and  more 
The  program  listing  and  documentation  provided  are  a 
lulonal  on  ATARI  basic  and  record  keeeping.  Requires  t6K 
(or  cassette  or  24K  for  disk  $14.95 

*7:  DISK  UTILITIES  TUTORIAL  -  This  Tutona!  botti  offers 
you  several  programs  to  aid  in  the  use  ol  your  810  Disk 
drive,  and  leaches  you  how  these  utilities  were  written  at 
the  same  time.  The  utilities  included  are  a  Menu  program, 
a  Disk  inspector  (took  at  sectors  on  the  disk),  a  Disk  Direc- 
tory printout  program,  a  Formal  utiiity  to  quickly  format 
large  numbers  of  disks,  and  a  utiiity  that  allows  your  pro- 
grams to  start  running  by  just  turning  on  the  810 
(Aulorun.sys)  Requires  32K  of  memory  and  costs  only 
$29.95 
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SEE  YOUR  LOCAL  DEALER 

OR 

ORDER  FROIVI: 


SANTA  CRUZ  EDUCATIONAL  SOFTWARE 

5425  Jigger  Dr.,  Soquel,  CA  95073 

C.O.D.  Orders  call  (408)  476-4901 

'Include  $3.00  postage  |S1.00  for  Memory  Map) 

*ln  California,  include  6.5%  tax 

Visa  and  MasterCard  Accepted 
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Friends  Of  The  Turtle 


David  D.  Thornburg 
Los  Altos,  CA 


The  Computer  Faire  Of  The  Turtle... 

While  some  might  argue  with  the  exact  dale,  I 
place  the  start  of  the  Personal  Computer  Revolution 
in  1978.  That  was  the  year  in  which  affordable 
desk-top  computers  were  first  made  available  to 
the  general  public.  The  big  sellers  that  year, 
Commodore,  Apple,  and  Radio  Shack,  are  still 
going  strong—  as  are  other  companies  who  joined 
in  the  explosion  of  enthusiasm  which  greeted  these 
proclucts. 

But  during  these  past  years  there  was  another 
revolution  brewing  -  a  revolution  in  computer 
languages  which  promised  to  make  the  newly 
affordable  computer  easy  to  program  by  its  largely 
non-technical  owners. 

The  mainstay  of  the  personal  computer  revo- 
lution was  the  language  BASIC.  The  fact  that 
many  hundreds  of  thousands  of  people  are  able  to 
write  programs  in  this  language  is  strong  testimony 
to  its  effectiveness.  But  BASIC  has  two  problems. 
First,  the  threshold  for  learning  the  language  is  not 
very  low  and,  second,  the  power  of  the  language 
isn't  large  enough  to  invite  the  user  to  create  ex- 
tremely sophisticated  programs.  When  BASIC  was 
the  only  language  in  town,  it  was  gladly  accepted. 
After  all,  one  alternative  -  assembly  language  - 
doesn't  appeal  to  many  first-time  computer  users; 
and  more  powerful  structured  languages  such  as 
PASCAL  seem  too  complex  for  people  interested 
in  balancing  checkbooks  or  generating  games. 

But,  for  a  decade  before  1978,  research  in 
university  and  industrial  laboratories  was  pointing 
the  way  to  a  new  type  of  computer  language  -  a 
language  with  a  low  threshold  for  learning  and  a 
power  so  great  that  it  could  continue  to  serve  the 
needs  of  its  user  at  any  level  of  sophistication.  One 
such  language,  LOGO,  was  developed  and  studied 
on  the  East  Coast,  primarily  at  MIT.  While  research 
showed  that  this  language  was  easy  for  children  to 
learn  and  powerful  enough  for  advanced  applica- 
tions, one  problem  remained  -  LOGO  needed  a  lot 
of  memory  in  which  to  run.  As  a  result,  most  po- 
tential users  had  to  be  content  either  with  reading 
articles  about  the  language  or,  more  recently,  with 


reading  Seymour  Papert's  book,  Mindstorms. 

And  then,  last  year,  the  seeds  of  the  new  revo- 
lution began  to  sprout.  Atari  released  its  version  of 
PILOT  -  a  powerful  yet  simple  text  manipulation 
language  which  had  been  enhanced  by  the  addition 
of  a  graphics  environment  similar  to  that  in  LOGO. 
At  about  the  same  time,  Texas  Instruments  released 
a  version  of  LOGO  which  had  been  compressed  to 
fit  on  a  memory  expanded  TI  99/4.  With  these  two 
products,  it  was  evident  that  a  new  class  of  computer 
language  was  starting  to  appear  on  small  affordable 
computers. 

Increasing  Literacy 

The  acceleration  of  this  trend  was  most  evident 
at  the  7th  West  Coast  Computer  Faire  held  in  San 
Francisco  this  March.  This  show  was  packed  by 
attendees  who,  in  my  estimation,  were  the  most 
computer  literate  group  to  ever  attend  this  show. 
In  past  years  an  exhibitor  was  likely  to  hear  ques- 
tions such  as:  "Why  can't  I  receive  television  signals 
on  a  color  monitor?"  This  year  I  was  asked  questions 
such  as:  "What  are  the  major  differences  between 
Atari  PILOT  and  LOGO?"  Many  people  had  read 
Papert's  book  and  were  fully  prepared  for  the 
revolution  in  user  friendly  languages.  They  were 
not  let  down.  The  presence  of  Seymour  Papert  as 
keynote  speaker  and  the  booths  providing  infor- 
mation on  YPLA  (Young  People's  LOGO  Associa- 
tion), FOLLLK  (Friends  of  LISP,  LOGO,  and 
Logic  for  Kids),  and  FOTT  (Friends  of  the  Turtle) 
set  the  tone  for  the  release  of  several  versions  of 
LOGO  for  the  Apple  II.  A  special  exhibit  on  the 
fourth  floor  of  the  Faire  de\oted  considerable 
space  to  the  demonstration  of  Apple's  own  LOGO 
product  which  was  developed  by  LOGO  Computer 
Systems,  Inc.  (LCSI).  In  addition  to  the  language, 
other  exhibits  included  a  prototype  of  a  "sprite" 
board  for  the  Apple  which  allows  the  computer  to 
control  four  animated  turtles  at  once.  Two  floors 
down,  another  version  of  Apple  LOGO  was  being 
offered  by  Terrapin  —  a  company  known  previously 
for  its  computer  controlled  robot  turtles.  (I  have 
copies  of  both  the  LCSI  and  Terrapin  LOGO,  and 


Be  sure  to  enter  Krell's  giant 

$30,000 

EDUCATIONAL  SOFTWARE  CONTEST 

WHITE  FOR  DETAILS    LUDW1G  BSAUN    D  E  E 
DIRECTOR  OF  EDUCATIONAL  PRODUCT  DEVELOPMENT 

Collese  Board  SAT  *  Prep  Series 

TRS-80.  APPLE.  PET.  ATARI.  CP/M.  PDP-11  Based  on  past 
exams,  presents  material  on  the  same  level  of  difficulty  and  in 
the  same  form  used  in  the  S.A.T. 

S.A.T..  P.S.A.T..  N.IW.S.Q.T.  -  Educator  Edition  set  includes 
25  programs  covering  Vocabulary,  Word  ftelationshlps.  Reading 
comprehension.  Sentence  Completion,  and  Mathematics.  S229  95 
INDEPENDENT  TESTS  OF  SAT.  SERIES  PERFORMANCE  SHOW 
A  MEAN  TOTAL  INCREASE  OF  70  POINTS  IN  STUDENTS'  SCORES. 

GRADUATE  RECORD  EXAM  Series  -  Educator  Edition  includes 
28  programs  covering  Vocabulary,  Word  Relationships.  Reading 
Comprehension.  Sentence  Completion.  Mathematics.  Analytical 
Reasoning  and  Logical  Diagrams.  SZ89.95 

MicrcnDeittsch 

MICRO-OEUTSCH  set  includes  24  grammar  lessons,  covering 
all  materials  ot  an  intrnductory  German  course  Four  test  units 
also  included.  Grammar  lessons  use  sutistitulion  transform- 
ation drills,  item  ordering,  translations  and. verb  drills  Drill 
vocabulary  based  on  frequency  lists  Suitable  for  use  with 
any  high  school  or  college  textbook  Extensively  lield  tested 
at  SUNY.  Stony  Brook    APPLE*    PET*.  S179.95   " 

Isaac  Newton  +  F.G.  Newton 

Perhaps  the  most  fascinating  and  valuable  educational  game 
ever  devised  ■  ISAAC  NEWTON  challenges  the  players  to 
.assemble  evidence  and  discern  the  underlying  Laws  of. 
Nature  "  that  have  produced  this  evidence  Players  propose 
experiments  to  determine  if  new  data  conform  lo  the  "Laws 
ol  Nature  FULL  GRAPHICS  NEWTON  ■  presents  all  data  ' 
in  graphic  form.  This  game  is  suitable  for  children.  Players 
may  select  difhculty  levels  challenging  to  ttre  most  skilled 
adults  -^  Both  Games  S49.95 

Pythagoras  and  the  Dragon 

Mathematics  in  a  fantasy  game  context  .Based  on  THE  SWORD 
OF  ZEOEK  introduces  (^hagoras  as  a  mentor  to  the  player. 
,  When  called  on  for  aid.  Pythagoras  poses  math  questions  and 
depending  on  the  speed  and  accuracy  of  response,  confers. 
secret  inlormatlon  With  Pythagoras  as  an  ally,  the  quest  to 
overthrow  Ra,  The  Master  of  Evil,  assumes  a  new  dimention 
of  complexity  Depending  on  the  level  chosen,  problems  range 
from  arithmetic  through  plane  geometry 
APPLE.  TRSaO.  PET.  ATARI*  32K  S39.95     ' 

ALSO  AVAILABLE: 

Time  Traveler  .    *-  ' 

Odyssey  in  Time      , 

Sword  of  Zedek       '     ^ 

Kreli  Game  Pak  ^ 

Super  Star  & 

All  Time  Super  Star  Baseball 


LOGO 


©M.I.T. 


Krell's  LOGO  for  APPLE  11* 
Includes:  our  new  low  price  and 

1.  Two  copies  ot  Krell's  LOGO  lor  Apple  II* 

2.  A  UTILITY  disk  containing  M.l.T.'s  extremely  valuable  dem- 
onstration material,  a  series  of  pre-defined  shapes  which  may  be 
substituted  tor  the  LOGO  TURTLE,  and  Krell's  timesaving  library 
of  pre-defined  procedures. 

3.  ALICE  IN  LOGOLAND.  a  twenty  program  tutorial  series  for 
intermediate  and  experienced  programmers  new  to  the  LOGO 
language. 

4.  The  technical  manual  LOGO  for  Apple  II*  by  H.  Abelson  & 
L.  Klotz.  This  is  the  official  technical  manual  issued  by  M.I.T. 

-  5.  LOGO  FOR  THE  APPLE  II'  by  Harold  Abelson.  Byte  Books.  A 
complete  instructional  manual  lor  inlermedtale  and  advanced 
users  of  LOGO. 

6.  THE  ALICE  IN  LOGOLANO  PRIMER,  a  step  by  Step,  lavishly 
illustrated  introduction  to  LOGO  tor  those  who  are  new  to  both 
programming  and  to  LOGO,  (available  in  May  and  sent  free  to 
all  purchasers  of  Krell's  LOGO  for  Apple  II*). 

7.  A  comprehensive  wall  chart  that  portrays,  explains  and  graph- 
ically illustrates  the  LOGO  commands  in  action. 

8.  A  one-years  free  subscription  to  the  LOGO  &  EDUCATIONAL 
COMPUTING  NEWSLETTER.  (Regularly  S30.00  per  year).  A  new 
authoritative  source  of  information  about  the  structure,  classroom 
application  and  capabilities  of  LOGO,  plus  an  up  to  the  minute  forim 
on  the  most  significant  new  ideas  and  issues  in  educational 
computing.  $149.95 

Competency  /  Proficiency 

Assessment  Examination 

Preparation  Series 

"  A  COMPREHENSIVE  MULTI-MODULE  TUTORIAL 
AND  EXAMINATION  SIMULATION  PACKAGE 


Diagnostic  analysis    ■ 

Prescription  of  individual  study  plans 

Systematic  instruction  in  all  facets  of  math  and  verbal  skills 

Unlimited  drill  and  practice  with  selection  by  skill  area  or 

level  of  difficulty 

•  Worksheet  generation  and  performance  monitoring 

•  Practice  exam  similations 

•  A  complete  record  management  system 

Krell's  unique  logical  design  provides  personalized  instruction 
for  each  student  according  to  individual  needs. 

APPLE.  ATARI,  COMMODORE  CBM/PET,  CP/M,  I.b'm. 

RADIO  SHACK  TRS-80,  TEXAS  INSTRUMENTS  99/4(A)* 

CALIFORNIA,  NY.,  NATIONAL  EDS.  CALL  FOR  DETAILS  &  PRICES 


Krell  Software  Corp.      ^^ 

"The  State  of  the  Art  in  Educational  Computing" 

1320  STONY  BROOK  ROAO  /  STONY  BROOK  NY  1 1790  /  (51B)  751-5139 
Krell  Sofrwarp  Corp,  has  no  official  ties  ifiih  ih**  College  EntrancF  Examination 
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will  report  my  opinions  to  you  in  a  later  column.  At 
first  glance,  they  are  each  terrific!) 

Just  as  some  people  feel  that  IBM  has 
legitimized  the  personal  computer  by  entering  the 
market  themselves,  one  got  the  feeling  that  the 
presence  of  LOGO  on  the  Apple  (with  its  massive 
installed  base)  was  going  to  help  wean  people  from 
BASIC  faster  than  might  otherwise  be  expected. 

Product  and  information  booths  were  only 
one  source  of  information  on  this  topic.  In  addition, 
no  less  than  a  dozen  demonstrations,  workshops, 
tutorials  and  speeches  were  devoted  to  user  friendly 
languages. 

While  I  spent  much  of  my  time  helping  Addi- 
son Wesley  show  my  book  on  turtle  geometry  (yes. 
Atari  PILOT  fans,  Picture  This!  is  now  at  your  local 
bookstore!),  I  was  still  able  to  talk  with  many  atten- 
dees and  visit  the  other  booths.  Those  people  who 
knew  about  LOGO  could  hardly  wait  to  see  a  version 
on  their  own  computer. 

Decked  out  in  my  Friends  of  the  Turtle  T-shirt, 
I  visited  with  Rich  Pattis  who  was  demonstrating 
software  supporting  his  excellent  book,  Karel  the 
Robot  (Wiley)  —  a  book  devoted  to  introducing 
people  to  programming  through  the  medium  of 
the  turtle.  While  geared  towards  the  beginning 
PASCAL  programmer,  Pattis'  work  shows  a  sen- 
sitivity that  is  characteristic  of  the  user  friendly 
languages  such  as  PILOT  and  LOGO.  The  people 
from  FOLLLK  were  acting  as  guides  to  the  host  of 
LOGO-based  exhibits  and  talks.  Larry  MuUer  and 
his  dad,  Jim,  demonstrated  TI  LOGO  at  the  YPLA 
booth.  Recent  price  reductions  in  both  the  TI  99/ 
4A  computer  and  in  the  TI  LOGO  cartridge  have 
further  fanned  the  flames  on  a  product  whose 
sales  were  already  heating  up  quite  nicely. 

The  Computer  As  A  Mudpie 

Considering  the  booths,  talks,  workshops,  and 
enthusiastic  attendees,  it  was  clear  that  this  year's 
Computer  Faire  was  the  focal  point  of  the  new 
revolution  -  the  user  friendly  languages  had  come 
home  at  last.  People  were  lined  up  against  the  walls 
to  hear  Papert's  keynote  address.  While  much  of 
his  talk  was  devoted  to  describing  the  function  of 
the  World  Center  for  Informatics  and  the  Human 
Resource  {in  Paris,  France),  he  also  talked  about 
his  view  of  the  computer  as  a  "mudpie"  -  a  tool 
with  which  children  could  (through  languages  such 
as  LOGO)  make  discoveries  on  their  own  and  with 
which  they  could  acquire  for  themselves  informa- 
tion which  was  previously  "taught"  to  them  by 
teachers.  It  was  easy  to  be  swept  along  in  the  belief 
that  we  were  witnessing  the  onset  of  a  revolution 
which  promises  to  be  as  significant  as  the  advent  of 
the  personal  computer  itself. 

I  can  state,  without  equivocation,  my  belief 


that  languages  such  as  LOGO  and  PILOT  will 
completely  displace  BASIC  as  the  popular  pro- 
gramming medium  in  the  next  five  years.  This 
belief  arises  not  from  my  own  excitement  with 
something  new,  but  from  the  results  of  my  own 
experiences  with  these  languages  over  the  past 
several  years.  I  have  had  the  pleasure  of  sharing 
these  programming  environments  with  children 
from  second  to  sixth  grade,  as  well  as  with  teachers, 
college  students,  and  artists.  The  enthusiasm  ex- 
pressed by  these  varied  audiences  is  enormous. 

And  each  of  you  who  calls  yourself  a  Friend  of 
the  Turde  is  sharing  in  this  new  age  of  computing  — 
in  this  new  level  of  power  now  being  unlocked  in 
the  Apple,  Atari  and  TI  computers  all  over  the 
world. 

Let  the  revolution  continue! 

For  more  information  on  LOGO  and  other 
user  friendly  languages,  contact: 

y'oinig  People's  LOGO  Association 
1208  Hillsdale  Dr. 
Richardson,  TX  75081 

The  FOLLLK  Fomidatioii 

do  Social  and  I nj ormalion  Service 

HLL  382 

San  Francisco  State  University 

1 600  Holloway  Ave. 

San  Francisco,  CA  94132 

and,  of  course, 

Friends  of  the  Turtle 

P.O.  Box  1317 

Los  Altos,  CA  94022  © 
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PACIFIC 
EXCHANGES 

100  I-oothill  Blvd. 
San  Luis  Obispo.  CA 
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(8001  592-5935  or 
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*  THE 

"^^  "^BIG  MATH 
ATTACK™ 

Challenging  new  math  program .  .  . 

Sharpen  your  skills  by  entering  the  correct  answer 

before  the  equation  'lands'  on  your  city!  Provides    

hours  of  educational  entertainment.  ^^  POw' 

Features; 

•  Full  color 

•  High  resolution  graphics 

•  Animation 

•  Sound 

■    Four  math  functions  {+.  ■.  X.  -^) 

•  Two  levels  for  each  function 

Recommended  for  grades  t-6.  Available  for  the  ATARI  &  APPLE  II. 

ATARI  16K  (cass.) S20.00 

ATARI  24K  (disk) S25.00 

Requires  ATARI  BASIC  cartndge 

APPLE  II  (disk)  DOS  3.2/3.3 S25.00 

Requires  Applesoft  Basic  in  ROM. 

Ask  for  it  at  your  local  computer  store. 


'Kh.e.s.ls. 


PO.  Box  147 
Garden  City.  MI  48 1 35 
(313)595-4722 


Please  add: 

$1.50  shipping,  handling 

SI. 50  cop 
WRfTE  FOR  FREE  CATALOG 
DEALER  IMQCIIRIES  WELCOME 


MICROMATH 
revolutionizes  the 
teaching  of  math! 


MicroMath  is  the  only  fuJI,  one-semester  course 
of  its  kincj  in  North  America  and  Is  highly  praised  by 
Instructors  wtio  use  it. 


Grade  8  lo  Collage  Level 

MicroMath  is  a  complete  review  mathematics 
course  which  will  be  ol  value  lo  students  from  Grade  6 
to  college  level. 

93  Lessons,  16  Tests,  150  Page  Workbook 

students  can  choose  (rom  93  separate  lessons 
(each  wilh  pre-lesl  and  iessonl  and  work  comfortably 
at  their  own  speed,  with  peers  or  individually.  Each 
unit  has  its  own  post-test  and  the  entire  package  is 
suppiemenled  with  a  150  page  workbook. 

Runs  or  COMUOOORE  PET16K  and  APPLE  II  ■»■ 

Versions  are  available  lor  all  DOS  formats. 

$500  tor  Complete  Package 

A  demonstration  disk,  consisting  of  8  sample 
lessons  and  2  tests.  Is  available  tor  only  J25  jrefun- 
dable  upon  purchase  ot  complete  package). 


For  more  tnlormation; 

Wriiit  ■  Mr.  E.H.  Bangay 

SHERIDAN  COLLEGE 
Trafalgar  Fload 
Oakvllle,  Ontario 
Canada  LaH  2L1 
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Student 

Management  System 

for  the 

PET  Professor 


The  Pet  Professor  Arithmetic  Software 

If  you  need  to  teach  division  of  a  2-<ligit 

decimal  by  a  1-digit  whole  nuiriber,  we  have  D-D-1, 
This  program  teaches  the  concept  step  by  step. 

Since  you  probably  need  to  keep  student 
interest  high,  we  go  very  slowly  with  a  moving 
cursor.  The  student  is  comfortable  and  involved. 

Do  you  need  to  drill  subtraction  of  a  fraction 
from  a  mixed  number?  Just  bypass  the  teaching  part 
of  program  F-S-2  and  go  directly  to  drill.  The  nice 
part  is  if  the  student  happens  to  forget,  the  teaching 
is  still  available. 

If  a  test  on  subtraction  of  whole  numbers 
with  4-digits,  multiple  zeros  and  borrowing  is  your 
need,  program  WN-S-6  is  your  answer. 

The  77  program  series  is  available  for  $499  on 
cassettes  and  diskettes.  The  Student  Management 
System  is  $150. 

For  more  information  send  for  a  sample  tape  or 
call  (516)  365-4423  and  tell  us  what  you  need. 
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The  World 
Inside 
The 
Computer 


Fred  D'Igna/.io  is  a  compulei-  emhusiasi  ;iiid  author  of  scVL-ial  books  on  coiii|)ulcrs  lor  young  people,  lie  is  presently 

working  on  two  major  projects:  he  is  writing  a  scries  of  hooks  on  how  to  create  gra]jhics-ancl-s(mncl  atlveiimre  iranu's. 

He  is  also  working  on  a  computer  inystery-and-ad\  enture  serie.s  lor  young  people. 

As  the  father  of  two  young  children,  Fred  has  becoitie  concerned  with  introducing  the  computer  to  children  as  a 

wonderful  tool  rather  than  as  a  forbidding  electronic  device.  His  column  appears  monthly  in  COMPUTE! 


Last  issue  we  looked  at  the  history,  and  some  of  the  future 

possibilities,  for  the  microelectronics  xoorld.  We  closed 
with  the  question,  "What  does  all  this  have  to  do  with  our 
childrenV... 


Architects  Of  The 
Micro  World 


Our  journey  into  the  world  inside  the  computer 
might  be  Hke  some  exotic  travel  story.  It  might  be 
like  Jack  London  telling  tales  iVoiii  the  iar  north, 
or  like  Gulliver  describing  his  voyage  to  Liliiput.  It 
might  be  far  remo\'ed  from  our  everyday  experi- 
ence and  the  concerns  of  us  and  our  children. 

Except  it's  not. 

All  of  the  changes,  the  fascinating  develop- 
ments in  chip  design  and  technology,  might  not  be 
expected  for  many  years,  and  these  new  ciesigners 
might  all  be  faceless  adult  experts,  hidden  away 
inside  corporate  and  universily  labs,  performing 
mysterious  leats  of  electronic  alchemy. 

Except  they're  not. 

Just  a  couple  years  ago,  Lynn  Conway  of  Xerox 
and  Carver  Mead  of  Caltech  wrote  a  book  called 
An  hitrodiictioii  to  VLSI  Systems  {Addison-Wesley, 
1980).  In  it,  and  in  college  courses  they  taught, 
Conway  and  Mead  called  for  a  new  generation  ol 
chip  designers  -  architects  of  the  micro  world. 
Conway  and  Mead  proved  that,  using  automated 


drafting  tools  (CAD/CAM  -  Computer- .A.ided 
Design/Cotiiputer-Aided  Manufacturing),  even 
graduate  students  at  universities  could  design 
custom-made  computer  chips.  And  they  didn't 
have  to  be  engineers  or  experts  in  computer  logic. 

Young  people,  by  the  thousands,  are  following 
the  lead  of  Conway  and  Meade's  students,  and  are 
designing  custom-made  chips  and  revolutionary 
new  kinds  of  computers.  They  treat  the  basic  com- 
ponents- the  transistors,  gates  and  memory  cells  — 
like  "bristle  blocks."  They  sit  in  front  of  a  computer 
keyboard,  press  buttons,  and  the  computer  fits  the 
brisde  blocks  together,  and  displays  the  mazelike 
circuit  on  a  color  picture  screen.  When  the  chip  is 
finished,  the  student  and  his  teacher  send  the 
design  to  a  "silicon  foundry"  -  a  regional  center 
that  prints  the  chip  on  a  sliver  of  silicon. 

Within  days,  the  student  has  the  chip  back  and 
can  plug  it  into  a  circuit  board  and  turn  on  the 
power.  The  chip  might  be  a  new  kind  of  computer, 
a  "graphics  engine"  specializing  in  high-speed, 
animated  color  pictures,  or  a  music-synthesis  chip 
capable  of  making  the  computer  sound  like  a  bass 
guitar  or  a  pipe  organ. 

For  two  decades,  chip  design  was  done  exclu- 
sivelv  bv  experts  at  major  corporations,  such  as 
Intel,  Texas  Instruments,  and  MoU)rola.  Now,  all 
this  has  changed,  due  to  the  new  CAD/CAM  tools, 
to  the  new  microminiaturization  (VLSI  -Very 
Large-Scale  Integration)  of  circuits,  and  to  Conway 
and  Meade's  "paint-by-numbers"  approach  to  chip 
design. 

Today,  computer  software  is  being  written  and 


Micro-Ed  is  EXPANDING! 


Send  for  free  educational  catalogs  * 


Specify:  Pet  •  Vic  •  TI  •  Apple  •  TRS-80 

color  computer 
you  can  telephone  us 

at  Micro-Ed,  Inc. 

612-926-2292  PO  Box  24156        Minneapolis,  MN  55424 
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Designing  7iew  computer  chips  with  the  aid  ofintelHgenl  programs  and  color  graphics. 

CREDIT:  courtesy  of  Henry  Fuchs  and  the  Department  of  Computer  Science,  University  of  North  Carolina.  Photo  by  Mike  Pique. 


sold  by  thousands  of  people,  all  over  the  world.  It 
is  a  cottage  industry  performed  in  the  home  by  a 
lot  of  low-budget  suppliers.  Big  companies  are 
becoming  software  publishers  and  distributors  for 
the  software  "authors." 

Similarly,  in  just  a  few  years  we  will  probably 
see  a  cottage  industry  of  chip  authors.  CAD/CAM 
equipment  will  be  rented  or  cheap  enough  to  install 
in  the  home.  "Intelligent"  chip  design  programs, 
like  Xerox's  Palladio,  will  work  with  young  chip 
designers.  The  programs  will  check  the  young 
people's  designs  for  mistakes,  suggest  new  designs 
of  their  own,  and  explain  the  trade-offs  between 
different  designs. 

Chip  architects  are  now  appearing  in  colleges 
and  universities.  They  will  soon  appear  in  high 
school.  They  will  design  thousands,  even  millions 
of  new  computers.  The  best  computers  will  find 
their  way  to  the  marketplace.  Large  "chip  found- 
ries" will  print  the  chips.  Large  "chip  pubhshers" 


"JVs  like  painling  with  numbers."  Inventing  a  new  computer 
may  someday  be  as  easy  as  writing  a  game  program  in  BASIC. 

CREDIT:  Courtesy  of  Floyd  James,  Henry  Fuchs  and  the  Department 
of  Computer  Science,  University  of  North  Carolina.  Photo  by  Jim 
Erickson,  Raleigh  News  &  Observer. 


will  market  them. 

The  Playdough  Computer 

What  do  we  mean  by  "personal  computers",  or  by 
"personal  computing"? 

Until  now,  we  meant  one  person,  one  machine 
(Portia  Isaacson's  definition). 

Personal  computing  has  made  the  computer 
accessible  to  the  average  person,  the  non-expert. 
Even  little  kids  can  sit  down  in  front  of  the  family's 
home  computer  and  use  it  to  learn  or  play  a  game. 

But  personal  computing  will  soon  have  an 
added  meaning.  It  will  mean  computing  on  a  machine 
we  designed  ourself.  Even  young  people  will  be  able 
to  fashion  their  own  computers,  like  they  build  an 
airplane  or  castle  from  playdough  or  clay.  Everyone 
will  have  the  opportunity  to  become  a  computer 
designer  -  a  computer  artist,  an  architect  of  the 
micro  world. 

Naturally,  airplanes  made  of  clay  do  not  fly. 
And  computers  made  by  young  children  may  not 
compute.  Still,  they  will  be  an  important  exercise  in 
creativity.  And,  unlike  models  made  from  clay  or 
plastic,  simple  computer  models  can  gradually 
become  more  sophisticated  and  realistic.  They  can 
be  a  first  step  toward  building  real  chips  and  com- 
puters that  work. 

Many  of  today's  most  innovative,  most  success- 
ful software  entrepreneurs  are  young  people,  of 
college  or  high-school  age.  In  the  near  future, 
young  people  will  be  some  of  the  most  creative 
chip  architects,  artists,  and  inventors. 

Your  Kids:  The  Computer's  Creators 

The  purpose  of  these  first  columns  has  been  to 
demonstrate  the  relevance  and  the  reality  of  the 
world  inside  the  computer-  to  all  of  us  and  to  our 
children. 

Although  the  surface  of  the  computer  will 
continue  to  remain  the  same,  the  computer's  insides 
will  soon  change  dramatically.  New  computers  will 
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Creating  the  tiny  inhabitants 

of  the  world  inside  the  com- 
puter, using  advanced  com- 
puter graphics,  animation, 
and  Artificial  Intelligence.  Of 
course,  the  inhabitants  need 
not  be  human.  They  might  be 
sprites  or  turtles  —  or  whatever 
else  you  can  imagine. 

CREDIT:  diaries  Csui  i  and  Ohio  Stale  University  Computer  Graphics 
Laboratory. 

soon  be  created  with  capabilities  exceeding  our 
wildest  dreams.  The  revolutionary  new  computers 
will  be  molded  from  youthful  imaginations.  Young 
people  will  be  the  computers*  creators. 

Fantasy,  Turtles,  and  Sprites 

The  present  trend  toward  black-box  computers  is 
positive,  in  that  it  is  encouraging  millions  of  people 
to  try  personal  computing.  But  don't  let  this  trend 
"distance"  you  or  your  children  from  the  world 
inside  the  computer.  The  real  action  is  taking  place 
under  the  computer's  "hood." 

How  do  you  and  your  children  learn  more 
about  the  world  inside  the  computer?  How  can  you 
learn  today? 

Computer  micro-worlds  are  so  enchanting,  so 
exciting  that  they  can  be  a  pleasure  to  learn  about 
and  explore.  Pretend  that  you  and  your  children 
are  pioneers.  I  hope  these  first  columns  have  given 
you  some  ideas  about  where  you  can  focus  your 
pioneering. 

But  what  about  a  pioneering  vehicle  —  a  land 
rover,  jeep,  or  canoe?  After  all,  sophisticated  com- 
puter-design tools,  such  as  CAD/CAM  machines, 
still  aren't  off-the-shelf  items,  sold  at  your  local 
Radio  Shack  for  $19.95.  How  can  you  explore  the 
world  inside  the  computer  without  the  proper 
tools? 

Fortunately,  the  first  tools  are  now  appearing. 
They  are,  fust  of  all,  what  Bob  Albrecht  calls  the 
"Rainbow  Computers"  —  the  sound-and-color 
machines  that  retail  for  less  than  five  hundred 
dollars.  The  Sinclair  ZX  81  A,  the  low-cost  VIC 
machines,  the  TI  99/4A,  the  TRS-80  Ctjior  Com- 
puter, and  the  Atari  400  are  all  rainbow  computers, 
Thev  provide  an  environment  for  simulating  the 
world  inside  the  computer.  Using  the  rainbow 
computers,  you  can  build  models  of  that  world 
with  computer  programs. 

What  kind  of  programs?  You  can  tise  a  lan- 
guage like  BASIC.  But  new  languages  are  now 
appearing  that  make  superior  micro-world  building 
tools.  These  languages  are  Atari  PILOT  and  the 
various  versions  of  LOGO,  including  Apple  LOGO 
and  TI  LOGO. 

When  you  write  a  program  in  BASIC,  you  are 


like  a  chef  inventing  a  recipe  for  a  new  food  dish. 
The  recipe  itself  is  the  list  of  steps  you  must  follow 
(the  algorithm)  to  get  the  program  to  perform  some 
function.  To  make  the  recipe  work,  you  need  to 
add  ingredients  in  a  precise  amount  and  in  the 
proper  order.  In  a  program,  these  ingredients  are 
your  data. 

But  programming  in  the  new  languages  - 
especially  LOGO  -  is  quite  different.  You  are  no 
longer  a  chef  working  with  a  recipe  and  ingredients. 
Now  you  are  a  band  leader  conducting  a  band  of 
jazz  musicians,  or  a  film  director  overseeing  the 
efforts  of  a  diverse  bunch  of  live  actors. 

When  you  program  in  BASIC,  you  are  deaHng 
with  inert  objects  and  structures,  and  the  computer 
marches  in  lockstep,  doing  one  thing  at  a  time. 

On  the  other  hand,  when  you  program  in 
LOGO,  an  actors  language,  you  treat  the  computer 
like  a  tiny  world.  You  are  the  world's  creator.  You 
define  the  world's  laws.  You  populate  the  world 
with  tiny  creatures.  TI's  LOGO  world  comes  with 
"canned"  sprites.  Various  LOGO,  PILOT,  and 
PASCAL  worlds  come  with  prepackaged,  artistic 
turtles.* 

And,  using  these  languages,  you  can  also 
create  other  beings  drawn  purely  from  your  own 
imagination. 

When  you  type  RUN,  you  turn  the  world  on. 
You  breathe  life  into  your  creatures  and  set  them 
in  motion.  All  together.  All  at  the  same  time. 

In  upcoming  columns,  I  will  develop  "com- 
puter world"  programs  written  in  BASIC,  in  Atari 
PILOT  and  in  Apple  and  TI  LOGO.  Also,  you 
should  consult  David  Thornburg's  column, 
"Friends  of  the  Turtle,"  which  appears  each  month 
in  COMPUTE!  (And  take  a  look  at  the  references  at 
the  end  of  this  month's  column.) 

The  Computer  World  Goes  to  Hollywood 

The  world  inside  the  computer  is  a  little  known 
and  obscure  place.  But  it  won't  be  for  long. 

This  summer  (on  July  9th),  Walt  Disney  Pro- 
ductions will  be  releasing  the  long-awaited  film, 
TRON.  The  hero  of  TRON  is  a  young  computer 
genius  who  gets  transported  to  the  world  inside  the 
computer-  Hollywood  style. 

The  hero,  Flynn,  is  the  owner  of  a  video  game 
arcade  and  the  inventor  of  fabulous  new  game 

*I  am  excited  about  Alan  Kay's  new  job  as  Chief  Scicnlisl  at 
Atari.  Kay  is  tlie  brilliant  scientist  who  helped  create  Xerox's 
Smalltalk  language  system,  and  the  Xerox  Altos  and  Star 
computers.  Smalltalk  is  one  of  the  most  powerful  "Actor" 
languages.  It  lets  you  easily  create  computer  worlds  filled  with 
active,  interacting  beings,  processes,  and  events.  Two  Smalltalk- 
type  machines,  code-named,  "Mackintosh"  and  "Lisa,"  are 
under  development  at  Apple  Computer  Company.  And  it  is 
likely  that  at  Atari,  Kay  will  be  developing  Smalltalk-type 
languages  that  will  run  on  Atari  computers. 
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What  do  inhabilauts  tif  the  world  iitmle  the  computer  huh  iikef 
If  you  entered  a  computer,  what  would  you  look  like?  This  is 
Walt  Disney  Profhirlions'  ansxrer  in  its  new  movie  TRON. 

CREDIT:  Courtesy  olWall  Uisncx  Produdions.  Copyrighi  1982, 
Wall  Disru'v  Produccions. 


programs.  But  the  programs  are  siolcii  by  a  video 
game  company.  To  recover  his  programs,  Flynn 
breaks  liuo  the  company's  eonipiuer  svsleni  but  is 
caught  by  the  computer's  intelligent  control  pro- 
gram. The  evil  program,  MCP.  uses  a  laser  to  blast 
Flynn  into  electronic  particles. 

Somehow  Flynn  survives.  When  he  awakens, 
he  is  no  longer  in  the  real  world.  Instead,  he  has 
entered  the  world  inside  the  computer.  But  he  has 


The  fantasy  world  imide  the  computer  in  Walt  Disney's  new 
movie  TRON , 

CREDIT:  Courtesy  of  Walt  Disne\  I'loduciioiis,  Copviiglu  1982, 
Walt  Disney  Produttions. 


entered  the  world  as  a  condemned  prisoner.  The 
control  program  places  him  on  a  huge  video  game 
grid  and  sentences  him  to  die. 

Several  leading  computer  graphics  firms  have 
helped  Disney  produce  the  film.  Their  vision  of 
the  world  inside  the  computer  is  sure  to  be  startling, 
enchanting,  and  exciting. 

But  it  is  only  one  vision.  There  are  entlless 
others.  And  you  and  your  family  can  create  them. 

The  metaphor  of  the  "world  inside  the  com- 
puter" will  soon  become  widely  known.  Already, 
primitive  worlds  exist  in  the  form  of  arcade  and 
home  video  games.  The  mazes,  rockets,  monsters, 
and  little  people  you  see  on  the  game  screen  emerge 
from  their  silicon  "homes"  when  the  game  is  turned 
on.  They  are  swiftly  becoming  more  lifelike  and 
realistic. 

A  Rabbi  In  A  Box 

Have  you  ever  been  to  a  novelty  store  and  seen  the 
Thing-in-a-Box?  The  box  is  really  a  small,  black, 
plastic  cube.  You  fiip  an  ON  switch,  and  the  cube 
begins  wliirring  strangely.  Then  the  top  of  the 
cube  opens,  and  a  little  green  hand  pokes  out. 
knocks  the  switch  to  OFT,  and,  in  the  blink  of  an 
eye,  disappears  back  inside  the  cube. 

After  watching  the  box  in  action,  you  have  the 
strong  impression  that  someone  -  or  something  - 
is  living  inside. 

We  may  soon  have  the  same  impression  about 
our  personal  computer. 

Personal  computers  may  soon  have  .Artificial 
Intelligence  (AI)  programs  and  AI  chips.  Your 
computer  may  become  an  "intelligent  assistant" 
that  can  tfiink,  reason,  even  learn.  It  will  be  a 
"fiuem"  computer  that  can  carry  on  a  casual  con- 
versation with  you  in  normal  English.  If  your  family 
or  friends  won't  listen  to  you,  you  will  be  able  t(j 
turn  on  the  computer  and  have  a  good  heari-to- 
heart  discussion  with  a  machine, 

AI  research,  tools,  and  technologv  are  hot 
items.  After  almost  fourdecades  of  research,  AI 
professors  have  tied  their  bedsheets  and  pillow 
cases  togetlier  inlo  a  rope,  and  have  descended  the 
ivory  tower.  Sutldenly,  at  the  same  time  their  feet 
touch  the  ground,  AI  is  becoming  a  big  business. 

What  kind  of  big  business?  The  hottest  item  in 
AI  is  known  'as  knowledge  etiginecriyig.  AI  scientists 
have  created  "expert  systems"  -  chip-sized  elec- 
tronic clones  f)f  human  experts.  Already,  these 
intelligent  pr<\grams  have  been  put  to  work  diag- 
nosing lung  diseases,  locating  mineral  deposits, 
and  designing  new  clothing  fashions.  For  a  rela- 
tively small  price,  you  will  soon  be  able  to  have  a 
world-class  expert  working  alongside  you,  even  if 
you  are  a  lonely  country  doctor,  or  an  oceanologist 
on  an  oil  platform  in  the  turbulent  North  Adantic. 
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Putting  a  human-like,  intelligent  program  on  a 
chip  is  like  having  a  wise  slave  who  lives  in  a  package 
of  gum,  or  like  a  genie  who  lives  inside  a  music 
box.  We  will  very  shortly  see  experts-in-a-box, 
advisors-in-a-box,  and  leachers-in-a-box.  The 
knowledge,  expertise,  and  personality  of  a  doctor, 
a  minister,  a  psychoanalyst,  or  a  lawyer  can  be 
"mined"  and  captured  on  a  home  computer  in  the 
form  of  a  small,  inexpensive  chip.  Al  companies 
like  Cognitive  Systems,  Inc.,  Computer  Thought 
Corporation,  and  Machine  Intelligence  Corpora- 
tion are  already  developing  the  first  AI  software 
for  personal  computers. 

"Know  thyself,"  is  an  ancient  prescription  and 
a  unique  ability  of  human  beings.  Only  humans 
seem  to  have  a  strongly  developed  sense  of  self- 
consciousness  and  self-awareness. 

But  not  for  long. 

New  computer  chips  are  being  developed  with 
"■expert"  jirograms  that  know  how  to  design  other 
computer  chips.  These  chips  are  being  fed  huge 
quantities  of  knowledge.  (Some  use  optical  scanners 
and  hungrilv  read  all  sorts  of  technical  papers  and 
reports).  What  do  they  learn?  They  are  learning 
about  themselves,  and  about  others  of  their  kind. 
They  are  being  endowed  with  a  primitive  sense  of 
self-awareness. 

Imagine  someday  when  entire  micro  universes 
inside  ihe  computer  -  the  chip  neighborhoods, 
cities,  and  worlds  -  all  have  a  sense  of  .self- 
knowledge  and  self-consciousness.  This  awareness 
will  only  partly  be  human.  Much  of  it  will  be  non- 
human,  perhaps  even  alien.  It  will  l^c  suited  to  the 
chips'  electronic,  inorganic  bodies  and  to  the  com- 
plicated knowledge  pattern  stored  in  their  local 
and  global  memories. 

One  day  you  and  your  children  may  design 
your  own  chips  and  create  your  own  real  computer 
worlds.  Vet,  even  todav,  you  can  imagine  them, 
then  implement  them  in  PASCAL,  PILOT,  BASIC 
or  LOGO.  Right  now  the  worlds  are  fanciful,  the 
blue-sky  stuff  of  fantasy  and  magic.  But  by  in- 
venting them  and  building  them  into  programs, 
you  and  your  kids  will  gain  insight  into  the  real 
computer  worlds  that  await  you.  These  w{)rlds  and 
the  tools  to  fashion  iheiu  already  exist  as  blueprints 
and  prototypes  in  scientists'  labs.  Before  you  know 
it.  the)  will  enter  your  office,  your  classroom,  and 
your  home. 
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A  painless,  no-POKE  method  for  mastering  Atari  high 
resolution,  four-color  Graphics  from  BASIC. 

Graphics  8  In 
Four  Colors 
Using  Artifacts 

David  Diomond 
DiamondSoft  Co, 
Mt,  Laurel  NJ 

Contrary  to  what  the  Atari  BASIC  Reference  Mamrnl 
states,  Graphics  Mode  8  is  a  true  four-color  mode 
(five  colors  if  you  count  the  border).  Other  articles 
have  shown  you  how  to  obtain  16  or  128  colors  by 
PEEKing,  POKEing,  and  using  machine  language 
subroutines  to  fake  out  the  operating  system.  This 
article  is  different.  You  can  paint  with  four  colors 
using  simple,  straightforward  BASIC  programming. 

You  probably  have  noticed  that  patterns  drawn 
in  Graphics  Mode  8  often  contain  spurious  colors. 
Atari  stretches  your  television's  resolution  to  its 
limits  and  the  extra  hues  do  sneak  in. 

The  spurious  colors  seem  random  because 
they  are  appearing  within  a  random  pattern.  They 
are,  however,  well  behaved.  They  can  be  harnessed, 
controlled,  and  used  for  brilliant  displays. 

Before  I  get  into  the  details,  try  the  following 
demonstration  program: 

10  GRAPHICS  8  :  COLOR  1 

15  R  =  50 

20  FOR  X  =  -R  TO  R  STEP  2 

30  Y  =  SQR(R*R-X*X):REM  FORMULA  FOR  A 

CIRCLE 
40  PLOT  1 00  +  X,  100  +  Y  :  DRAWTO  1 00  +  X,  1 00-Y  : 

REM  CIRCLE  #1 
50  PLOT  151 +X,  100  +  Y:  DRAWTO  151 +X,  100-Y  : 

REM  Circle  #2 
60  NEXT  X  :  FOR  I  =  1  TO  350  :  NEXT  I 
70  FORC  =  0TO  15 

80  SETCOLOR  2,C,4  :  SETCOLOR4,15-C,8 
85  FOR  1=1  to  350:  NEXT  I 
90  NEXTC 

Surprise!  You  have  five  vivid,  solid  colors  on  the 
screen  at  the  same  time.  Now  let's  take  a  look  at 

that  program; 

Line  10  —  Straight  Graphics  8.  Standard  color 

defaults. 

Line  15  -  "R"  is  the  radius  of  a  circle. 

Line  30  —  This  is  the  formula  for  a  circle: 

X^  +  Y^  =  R-.  ("R*R"  is  a  litUe  faster  than  "R^S"). 


Line  40  -  This  draws  the  first  circle.  It  is  verd- 
cally  cross-hatched  to  fill  it  in  with  a  solid  color. 
Line  50  -  This  draws  the  second  circle.  But  why 
is  it  a  different  color  from  the  first  circle? 
Line  20  -  Ah,  here  begins  the  secret:  "STEP 
2."  Before  reading  further,  change  it  to  "STEP 
1,"  and  rerun  the  program. 

Lines  40,50  -  Here  is  the  second  half  of  the 
secret:  "  1 00  +  X"  is  an  even  offset.  "  1 5 1  +  X"  is 
an  odd  offset.  Change  both  occurrences  of 
"15  I"  to  "150"  on  Line  50,  and  see  what 
happens.  (Remember  to  set  Line  20  back  to 
"STEP  2"). 

Lines  70-90  -  These  lines  show  you  the  wide 
range  of  color  combinations  available.  Of 
course,  when  varying  the  luminance  level, 
there  will  be  even  more. 

Alternating  Colored  Fields 

Without  any  additional  programming  lines,  the 
circles  can  easily  be  changed  into  beach  balls  with 
alternating  bands  of  color.  Make  sure  that  Line  20 
says  "STEP  2,"  and  change  lines  40  and  50  as 
follows: 

40  PLOT  98  +  X,  100  +  Y  :  DRAWTO  101  +X,  100-Y  : 

REM  Circle  #1 
50  PLOT  147  +  X,  100  +  Y  :  DRAWTO  150  +  X,  100-Y  : 

REM  Circle  #2 

Changing  the  slope  of  the  cross-hatching  by  a 
single  horizontal  point  will  add  or  remove  one 
band  of  color.  Increment  the  DRAWTO's  by  one 
horizontal  point,  and  see  what  happens: 

40  PLOT98  +  X,  100  +  Y:  DRAWTO  102  +  X,  100-Y: 

REM  Circle  #1 
50  PLOT  147 +  X,  100  +  Y  :  DRAWTO  151  +  X,  100-Y  : 

REM  Circle  #2 

Although  the  quirk  that  provides  us  with  the 
extra  colors  seems  somewhat  magical,  the  reason 
for  the  varied  solid  colors  is  not.  Remember  that 
the  "colored-in"  areas  are  really  comprised  of 
finely  separated,  vertical  lines.  To  better  see  what 
is  happening,  spread  those  lines  out  into  a  large 
grid  for  easier  inspection: 

10  GRAPHICS  8  :  COLOR  1 
20  FOR  X=  10  TO  160  STEP  15 
30  PLOT  X,  1  :  DRAWTO  X,  160 
40  PLOT  1,  X  :  DRAWTO  160,  X 
50  NEXTX 

This  isolates  your  three  colors.  The  even  col- 
umn vertical  lines  are  one  color.  Odd  column 
vertical  lines  are  a  second  color.  Horizontal  lines 
are  the  third  color.  (The  background  is  the  fourth, 
and  the  border  is  the  fifth). 

Line  20  controls  the  colors.  Try  "FOR  X=  10 
TO  160  STEP  14"  and  try  "FOR  X  =  9  TO  160 
STEP  14". 
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Save  $$on  Popular 
Programs  for  Atari 

LIMITED  TIME  OFFER 

TUMBLEBUG 
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PROGRflm 
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CROSSFIRE 


^^ 


By  Bob  Bishop  from  DataSoft 
Travelling  through  an  Egyptian  maze,  you 
gather  precious  Tanna  leaves  while  avoiding 
the  wandering  beetles.  The  exciting  element 
is  in  the  Hi^Res  magnification  of  each  area  as 
you  progress  through  the  arcade  maze. 

tiSK  dlsk...S^95       <,c*.,,^^_^_Zpc7^ 
THRU  JULY  1  ONLY:  pay  jusl  $23,96 


The  aliens  have  taken  over  the  city  and 
everyone  left  peacibly  --  except  you.  You  are 
surrounded  by  the  laser  firing  hordes.  In  this 
exciting  arcade  game  your  chances  of  survival 
are  shm,  but  you  can  make  it  --  if  you  don*l 
get  caught  in  the  crossfire! 

4SK  disk...S^>tfr    ^0,^.,-e^    'Z^V" 

THRU  JULY   1  ONLY  :  pay  fust  S23.9G 


From  Broderbund 

As  you  climb  the  building,  little  apples  chase 
you  about.  You  must  dig  a  hole  in  his  path, 
wait  for  him  to  drop  in,  then  bash  him  over 
the  head  with  your  shovel  before  he  crawls 
out  and  gets  you!  The  action  rs  frenzied,  and 
just  when  you  think  it's  under  control,  ad- 
vanced monsters  come  to  get  you!  Colorful 
and  fun. 

43K   disk...S2^       <ftA?€^   2.0j?U 

NOW  THRU  JULY  1  OWLY:  pay  just  $23.95 


DNIEPER 

RIVER 

LINE 


PASCAL 


By  Bob  Bishop  from  DataSoft 
It's  like  a  jigsaw  puzzle  for  Ruble's  Cube 
toversl  Using  Hi-Res  drawings,  the  program 
divides  the  screen  into  small  blocks.  The 
blocks  are  then  scrambled  and  you  try  to  re- 
construct the  picture.  Challenging  s  fun? 

d8K   disk.  ..S29.95 


VOYAGER  I 


From  Ava(on  Hill 

A  graphic  science  fiction  game  that  puts  you 
on  board  a  spaceship  infested  with  killer 
robots!  Your  Job  (s  to  clear  the  four  level,  1*I4 
location  ship  of  the  robots  and  arm  it  to  self- 
-destruct.  The  high  speed  graphics  are 
represented  in  a  3-D  perspective  that  repre- 
sents your  eye's  view.  Instant  switching  to 
floor  plan  maps  aids  your  movement.  The 
action  Is  fast  and  furiousJ 

32K  tape,  ..$20.00    ySK  disk.  . .  S25.  00 

Visit  our  othttr  stores:  Seven  Corners 


From  Avalon  Hill 

It's  1&43  and  your  German  troops  are  dua  in 

along  the  Dnieper  Rfver.  Theb  rumble  of  dis- 
tant artillery  fire  reinforces  your  suspicions: 
the  Russians  are  comingt  This  WWII  simulation 
is  fought  using  the  colorful  map,  playing 
pieces  and  your  computer.  Can  you  hold  the 
line? 
tl8K  tape.  ,.$25.00  '  DSK  disk. . .  S30.0C» 

EASTERN  FRONT 

By  Chris  Crawford  from  APE 
A  map-based  simulation  of  Operation  Barbossa, 
the  qerman  Invasion  of  Russia.  A  complex  and 
accurate  war  game,  EASTERN  FRONT  pits 
you,  as  German  Commander,  agalnsJ  Ihe  ter- 
rain, the  weather,  and  the  Russian  forces^ 
Good  use  of  colorful  graphics  and  sound,  and 
well  written  documentation  make  this  game  a 
winner! 

leK  tape  or   32K   disk. .  ,S29.95 

MONEY 
MANAGER 

By  Andrew  BartorilJo  from  Acor-n 
This  financial  management  tool  can  assist  you 
in  budgeting^  tax  deductions  and  checkbook 
balancing.  StOfes  up  to  T30  entries  per  month 
(more  with  additional  disk  drives)  with  as 
many  as  99  user-defined  categories.  One  of 
the  most  practical  home-oriented  programs 
available. 

32K  disk.  ..S39.95 

Center-  FaMs  Church,  VA  &   W.Bell  Plaza 


ATARI  PASCAL  LANGUAGE  SYSTEM 
From  Atari  Program  Exchange  (APX} 
Atari  has  long  promised  the  release  of  Pascal- 
This  version  has  all  the  major  features  of  this 
structured  language  although  it  is  nol  com- 
pletely compatible  with  standard  UC5D  Pas- 
cal. Apparently  Atari  has  released  this  pro- 
gram through  APX  because  it  ",,  Js  seriously 
restricted  owing  to  memory  [Imitations  and 
diskette  capacity  and  performance.*'  The  user 
manual  is  good  for  advanced  Pascal  program- 
mers* Requires  two  disk  drives  and  a  text 
editor. 

4aK   2-disk  drives 549,95 

Atari  Program-Text  Editor. . .  $39.  55 


This  new  book  is  packed  with  games  and  ideas 
on  how  to  create  your  own.  You'll  discover 
the  special  Atari  capabilities  of  the  keyboard, 
graphics,  sound  and  color.  The  book  provides 
an  entertaining  way  to  learn  more  about  gen- 
eral programming,  too. 

Part  I:  Learning    Through    Games,    Part    II: 
Games  for    the    Atari.     Part     Ml:     The    Atari 
Special.  Plus  seven  appendices. 
Paperback. , .S14,95 

ATARI  ASSEMBLER 

By  Don  &  Kur"t  Inman 

While  the  ATARI  ASSEMBLER  CARTRIDGE 
comes  with  an  operating  manual,  it  assumes 
that  you  already  know  assembly  language.  If 
you're  new  to  the  Atari  or  its  6502  processor, 
this  book  is  a  must.  The  Inmans  guide  you 
through  the  rudiments  of  this  fascinating 
type  of  programing  in  clear,  easy  steps.  In- 
cludes full  listing  and  description  of  6502 
mnerrianics  and  addressing  modes. 
Paperback.. .512.95 

■  6600  S«<urity  Blvd.*  Baltimora,  MD 


Bm  TO  ORDER  CALL  TOLL  FREE  800  424-2738 


For  information 
Call  (202)363-9797 


MAIL  ORDERS:  Send  check  or  M.O.  for  total  pur- 
chase price,  plus  $1.00  postage  &  handling.  DC, 
MD  &  VA:  odd  sales  tax.  Charge  cards:  Include 
ol!   embossed  information  on  the  card, 

£:39S2,  The  Program  Store,    inc.  PrtcesSubiec!  lo  Change 


THE  PROGRAM  STORE 

4200  Wisconsin  Avenue  NW,  Dept.U206Box  9609 
Washington,  D.C.  20016 
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When  two  adjacent  lines  touch  each  other 
("FOR  X=  ...  STEP  1"),  the  two  colors  blend  into 
the  official  color  for  Graphics  Mode  8.  Another 
way  to  look  at  it  is  that  there  are  no  longer  separate 
lines  when  they  touch,  but  rather  a  solid  field  of 
pixels. 

The  Alternating  Color  Phenomena 

The  beach  ball  display,  with  its  alternating  bands 
of  color,  takes  advantage  of  the  fact  that,  with  a 
pixel  matrix,  one  cannot  draw  nearly  vertical  pure 
diagonal  lines.  Instead  a  series  of  shorter  vertical 
lines  are  drawn,  as  shown  below: 


As  Programmed: 
(103,0) 


As  Actually  drawn: 
(103,0) 


(101,50)  (101,50) 

You  can  see  that  the  three  vertical  line  segments 
are  drawn  on  odd,  even,  and  odd  columns,  respec- 
tively, thus  alternating  colors. 

Why  Multiple  Colors 

The  horizontal  resolution  limit  of  a  television  set  is 
about  160  unique  points.  This  is  because  on  any 
one  line  of  the  television  tube  surface  there  are  160 
sets  of  phosphor  points  which  emit  light  when 
struck  by  the  scanning  electron  beam.  Each  set 
actually  contains  three  separate  phosphor  points  — 
one  that  glows  blue  when  struck,  one  that  glows 
green,  and  one  that  glows  red.  Combinations  of 
these  dots  in  various  intensities  creates  the  myriad 
of  colors  available. 

Atari,  in  order  to  provide  finer  resolutions 
than  160  bytes  across,  plots  320  points  across  the 
screen  —  two  for  each  set  of  color  dots.  (This  is 
referred  to  as  a  half  color  cycle ,  or  a  half  color  clock.) 
Thus,  even-column  points  will  turn  on  the  left 
portion  of  the  three  color  phosphors,  and  odd- 
column  points  will  turn  on  the  right  portion,  pro- 
ducing alternating  colors.  The  effect  is  referred  to 
as  artifacting. 

Diagonal  Lines 

Diagonal  lines,  ranging  from  vertical  to  almost  45 
degrees,  contain  vertical  components,  and  are 
therefore  subject  to  the  artifacting  effects  described 
above.  However,  when  these  lines  are  drawn  on 
top  of  a  "...STEP  2"  solid  colored  field  (such  is 
demonstrated  in  the  above  programs),  much  of  the 
spurious  color  effect  is  minimized,  so  that  the 


"official"  color  for  Graphics  Mode  8  will  be  seen.  If 
the  background  is  dark,  a  medium  intensity  line 
will  appear  light  (whitish).  If  the  background  is 
bright,  a  medium  intensity  line  will  appear  dark 
(often  a  rich  chocolate  brown). 

The  bold  splashes  of  multiple  solid  colored 
shapes  can  thus  be  combined  with  the  more  delicate 
effects  of  intersecting  diagonal  lines,  as  in  the 
following  demonstration  program: 

10  GRAPHICS  8  :  COLOR  1 

20  SETCOLOR  4,  15,  10  :  SETCOLOR  2,  0, 15 

30  FOR  A  =  20  TO  140  STEP  2 

40  IF  A=  100  THEN  A  =101 

50  PLOT  65,20  :  DRAWTO  A,l  :  DRAWTO  A,A  : 
DRAWTO  A  +  30,70 

60  DRAWTO  65,A  :  DRAWTO  30,A  +  40  : 
DRAWTO  65,20 

70  NEXT  A 

80  FOR  1  =  1  TO  350  :  NEXT  I 

90  FOR  COLOR  =  0  TO  1 5 
100  SETCOLOR  2,  COLOR,  5  :  SETCOLOR  4, 

15-COLOR,  10 
110  FOR  1=1  TO  350:  NEXT  I 
120  NEXT  COLOR 

Moire  Patterns 

No  discussion  of  multiple  colors  would  be  complete 
without  mentioning  color  moire  patterns.  There 
are  two  types  of  moire  patterns.  One  type  is  the 
secondary  pattern  produced  by  the  intersection  of 
diagonal  lines,  such  as  is  illustrated  by  DEMO 
Program  2,  above.  This  type  is  not  dependent  on 
color  for  its  effect.  The  second  type  is  the  subtle 
and  delicate  designs  produced  by  shifts  in  color 
along  diagonal  lines.  This  type  is  dependent  on  the 
artifacting  effect,  and  is  illustrated  in  the  following 
program: 

10  GRAPHICS  8  :  COLOR  1 

20  FOR  A  =  0  TO  319  STEP  3 

30  PLOT  0,159  :  DRAWTO  A,  0 

40  PLOT319,  0:  DRAWTO  319-A,  159 

50  NEXT  A 

Notice  that  the  pattern  is  whitest  in  the  center, 
where  the  lines  are  not  as  steeply  sloped,  and  also 
toward  the  upper  right  and  lower  left  corners, 
where  the  lines  are  closest  together.  In  addition  to 
the  white  and  the  two  artifacted  colors,  you  may 
notice  a  fourth  and  fifth  color  along  the  lop  and 
bottom  sections  of  the  pattern.  These  extra  colors 
are  formed  by  a  visual  blending  of  the  two  artifacted 
colors.  It  is  caused  by  the  fact  that  the  alternating 
colored  areas  are  so  close  together  that  the  eye 
has  difficulty  resolving  them  (a  trick  used  by  the 
Impressionists). 

You  can  combine  the  various  effects  discussed 
in  this  article.  Experiment  with  different  color  and 
intensity  combinations.  Blend  in  some  dynamic 
color  changes.  You  have  a  palette  that  any  artist 
would  envy.  © 
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Using  Atari  Joystlclcs 
Witii  Your  VIC 


Christopher  J.  Flynn 
Herndon,  VA 


Description 

Wlial  is  the  most  inexpensive  peripheral  that  you 
can  buy  for  your  VIC?  A  color  television?  Certainly 
not.  Memory  expansion?  Probably  not.  No,  a  joys- 
tick. What?  You  mean  one  of  those  gadgets  for 
plaving  games?  That's  right! 

Perhaps  you  didn't  realize  it,  but  your  VIC  can 
use  the  very  same  joysticks  that  are  foimd  on  the 
Atari  and  Sears  video  games.  Absolutely  no  hard- 
ware modifications  are  needed  at  all.  Best  of  all, 
yoiu"  local  Sears  store  will  sell  you  a  joystick  for 
about  ten  dollars.  How  about  that!  It  may  turn  out, 
however  that  the  Commodore  joystick  will  differ 
from  the  Atari  joystick  in  subtle  ways. 

Here  we  will  concentrate  on  showing  you  how- 
to  use  an  Atari  or  Sears  joystick.  Since  the  VIC 
joysdcks  are  not  available  yet  (as  of  this  writing), 
anything  we  might  say  about  them  would  only  be 
spcculati<Mi.  So  we  won't  deal  too  much  with  wliat 
might  be. 

To  give  you  an  idea  of  the  capabilities  of  the 
joystick,  we've  included  a  demonstration  program 
called  Doodle.  It's  a  fast-paced  game  in  full  sound 
and  color  designed  for  drawing  patterns  with  the 
joystick.  Your  kids  will  love  it  -  if  they  can  get  it 
away  from  you. 

Before  we  get  into  the  details,  an  acknowl- 
edgement is  due.  (Creative  Software  of  California 
deserves  credit  for  pointing  out  to  me  that  Atari 
joysticks  are  usable  on  the  VIC.) 

How  We  Do  It 

Figures  I  and  2  compare  the  VIC  joystick  .socket 
with  the  Atari's.  The  similarities  are  striking.  (Ac- 
tually, if  we  ever  need  to,  the  Atari  joystick  can  be 
quite  easily  rewired.  If  you  take  one  apart,  you'll 
find  that  the  wires  are  connected  with  solderless 
lerniinals.) 

So  let's  go  with  the  joystick  the  way  it  is.  We 
need  to  do  a  little  exploratory  singery  first.  Since 
I've  already  done  this,  please  just  follow-  mv  de- 
scription. You  don't  need  to  do  this  to'your  VIC. 
First  we  gendy  open  up  VIC's  case.  Armed  with 
our  trusty  ohmmeter,  we  trace  the  joystick  connec- 
tions, me  assume  that  they  must  reach  the  6522 
VIA  I/O  chips.  So  that's  where  we  start  looking. 


Voilal  Tracing  all  the  connections,  we  find  that  the 
joystick  switches  do  indeed  go  to  the  6522s. 

Finally,  we  determine  that  the  joystick  is  con- 
nected as  follows: 

6522  #1  E  ??????  ? 

PB7     PB6     PBS     PB4     PBS     PBZ     PBl     FBO 

6522  #2  ?  ?  F         W         S         N         ?  ? 

PAT     PA6     PAS     PA4     PA3     PA2     PAl     PAO 

E,  W,  S,  and  N  represent  the  four  compass  direc- 
tions. F  represents  the  fire  button.  We  won't  be 
concerned  with  the  f  U'c  button  in  this  article. 

How  do  we  use  this  infoimation  in  a  piogram? 
What  we  generally  have  to  do  is  read  each  I/O  port 
and  test  the  appropriate  bits.  Then  our  program 
can  take  anv  action  needed.  And  there  are  some 
complications.  Don't  forget  that  the  6522  has  data 
direction  registers  which  program  each  bit  for  an 
input  or  output  operation.  Also,  the  signals  from 
the  joystick  are  in  what  is  called  an  "active  low" 
state.  That  is,  if  the  joystick  is  pointing,  say,  north, 
the  north  bit  will  be  low  or  zero.  The  other  three 
directions  will  be  high  or  ones. 

That  pr<3bably  sounds  a  lot  harder  than  it  is. 
We  can  actually  use  BASIC  to  obtain  the  joysdck 
readings  pretty  easily.  The  BASIC  statements  shown 
here  are  the  key  to  usingjoysticks  on  the  VIC. 

POKE  37154,127 

VI  =  PEEK(37152)  AND  128 

V2  =  PEEK(37151)AND28 

POKE  37154,255 

JS  =  Vl/16  -I-  V2/4 

JS  =  (NOT  JS)  AND  15 

These  statements  read  the  I/O  ports  and  manipulate 
the  bits.  We  end  up  with  a  bit  configuration  like 
this: 

OOOOEWSN 

The  least  significant  four  bits  in  the  variable  JS 
thus  correspond  to  the  four  joystick  switches.  Nor- 
mally, this  would  mean  that  JS  could  range  in  value 
from  0  to  15.  In  practice,  JS  will  take  on  values 
from  0  to  10.  This  is  because  some  bit  patterns  just 
aren't  possible.  With  a  properly  functioning  joys- 
tick, you  can't  press  the  north  and  south  switches  at 
the  same  time,  for  example. 
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The  following  table  shows  the  values  that  JS 
will  assume  for  each  of  the  valid  joystick  positions. 


Direction 

JS  Value 

Delta  X 

Delta  Y 

Neutral 

0 

0 

0 

N 

1 

0 

-1 

S 

2 

0 

1 

Can't  occur 

3 

0 

0 

W 

4 

-1 

0 

NW 

5 

-1 

-1 

SW 

6 

-1 

1 

Can't  occur 

7 

0 

0 

E 

8 

1 

0 

NW 

9 

1 

-1 

SE 

10 

I 

1 

Note  that  JS  is  0  in  the  neutral  position.  Thi.s  gives 
us  a  handy  way  to  test  for  joystick  movement. 

Delta  X  and  Delta  Y  are  variables  which  will 
help  us  if  we're  trying  to  move  an  object  around 
the  screen.  Suppose  we're  using  an  X  and  Y  coor- 
dinate system  like  this: 


0   1 

1 

2 

3 

4 


22 


X 

2   3  4  5 


21 


Y  represents  a  row  number  and  X  represents  a 
position  witliin  a  row.  When  the  joystick  moves,  we 
want  to  update  the  values  of  X  and  Y  so  thev  indicate 
the  new  position.  We  can  do  this  again  easily  in 
BASIC: 

X  =  X  +  DX(JS) 

Y  =  Y-(-DY(JS) 

DX  and  DY  are  arrays  where  we've  saved  the  list  of 
values  for  Delta  X  and  Delta  Y. 

An  example  will  show  how  this  works.  Let  u.s 
assume  that  we  have  an  object  at  X  =  7  and  Y  =  5, 
We  test  thejoystick  and  determine  that  it  has  moved. 
Let's  assume  that  it's  pointing  north.  From  our 
table,  we  know  that  JS  will  contain  1.  So,  the  new 
positions  of  X  and  Y  will  be: 

X  =  7  +  DX(1) 

Y  =  5  +  DV(1)     or 

X  =  7 

Y  =  4 

Thus,  our  object  is  moved  up  one  line  closer  to  the 
top  of  the  screen.  There  was  no  forward  or  back- 
ward horizontal  change. 

One  last  detail  we  need  to  think  about  is  how- 
to  convert  X  and  Y  into  something  VIC  under- 
stands. As  you  know,  we  can  POKE  things  into 
VIC's  screen  memory.  But  we  need  a  memory 
location  for  that.  Again,  BASIC  helps  us  out: 


P  =  22*Y  +  X 

That  little  formula  will  convert  valid  X  and  Y  values 
into  a  number  ranging  from  0  to  505.  Next,  we 
must  add  P  to  the  screen  and  color  memory  starting 
locations: 

POKE  7680 +  P,  code 
POKE  38400  +  P,  color 

Use  any  screen  code  and  color  that  you  wish. 
Doodling 

We've  covered  joysticks  pretty  quickly;  we've  only 
discussed  the  highlights.  There  are  many  other 
details  involved.  The  best  way  to  pick  these  up  is  to 
study  Program  I  and  to  enjoy  the  Doodle  game. 

Doodle  is  a  lot  of  fini  to  play.  The  object  is  just 
to  enjoy  yourself.  When  you  start  Doodle,  it  will 
display  instructions  on  how  to  use  the  special  func- 
tion ke\s. 

Description 
Ends  the  game. 

The  cursor  moves,  butdoesdrawa  line. 
Erases  any  objects  that  it  crosses. 
The  cursor  moves  and  draws  a  line. 

The  screen  is  cleared  and  the  cursor  is 
centered.  VIC  is  ready  to  doodle  again, 

\'ou  may  press  any  key  at  any  time  while 
doodling.  For  interesting  effects,  alternate  the  f3 
and  15  keys.  By  doing  this  properly,  you  can  enclose 
a  figure  within  another  figure  without  any  inter- 
secting lines. 


Comparison  Of  VIC  And  Atari  Joystick  Sockets 
(as  viewed  from  the  outside) 

Figure  1:  VIC  Joystick  Socket 


Key 

Mes.«ge 

fl 

TO  QUIT 

f3 

MOVE CURSOR 

f5 

DRAW  LINE 

f7 

CLEAR SCREEN 

1  2  3  .1  5  , 
kO  0  0  0  oJ 
\  0  0  0  0  / 
\  6    7    8    9  / 


1  JOYO 

2  JOY  1 

3  JOY  2 

4  JOY  3 

5  POTY 


6  LIGHT  PEN 

7  +5V 

8  GROUND 

9  POTX 


Figure  2:  Atari  Joystick  Socket 


\o   0   0  0  0/ 
\o   0    0    0  / 
V    7    8    !./ 

1    NORTH 

6 

FIRE  BUTTON 

2  SOUTH 

7 

NO  CONNECTION 

3   WEST 

8 

GROUND 

4  EAST 

9 

NO  CONNECTION 

5   NO  CONNECTION 
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Vixel  Volume  One 

Fire 

Fly  a  water-dropping  helicopter,  and  try  to  put  out  the  high-rise  fire  before  it  spreads. 

Draw 

Be  an  artist!  This  high-resolution  drawing  program  makes  it  easy  to  create  pictures  on 
the  screen,  and  then  save  them  on  tape. 

Race 

Race  the  computer,  head-on!  Simple  but  lots  of  fun. 

Vixel  Volume  Two 

Superfont 

Design  programmable  characters  on  your  VIC-20  with  this  easy-to-use  program. 
Especially  useful  when  creating  animations,  since  you  can  edit  four  characters  at  once 
as  a  2  X  2  block.  SUPERFONT  creates  DATA  statements  after  you  have  finished  design- 
ing the  characters. 

Safari 

You  are  a  photographer  on  an  African  Safari  in  this  great  game.  The  jungle  animals  run 
past  as  you  try  to  snap  their  pictures.  An  excellent  example  of  how  to  use  large  blocks 
of  programmable  characters  on  the  VIC  to  create  animation  effects. 

Quix 

How  good  is  your  memory?  QUIX  presents  patterns  of  color  and  sound  that  gradually 
get  longer  and  harder  to  remember. 


The  programs  Fire,  Draw  and  Race  are  available  on  VIXEL  Volume  One  for  only  $12.95. 
The  programs  Superfont,  Safari  and  Quix  are  available  on  VIXEL  Volume  Two  which  is 
also  $12.95.  Both  Vixel  #1  and  Vixel  #2  work  with  the  standard  5K  VIC-20.  Foreign 
orders  add  $3.50  for  shipping.  CA  residents  add  6%  tax.  VISA  and  MasterCard  wel- 
come. Please  add  $1.00  shipping  for  credit  card  orders. 


VIXEL  is  a  trademark  of  The  Code  Works. 

VJC-20  is  a  trademark  ot  Commodore  Business  Machines. 


(805)  683-1585 


theCODE 
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Goleta,  Californiii  93116 
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100  REM  VIC-20  DOODLE 

2130 

GOSUB  700:REM  STORE  BT 

200  REM  .BEGIN 

2140 

REM  NEW  CURSOR  POSITION 

210  GOSUB  30000 

2150 

X=X+DX(JS) 

220  REM  DOODLE 

2160 

Y  =  Y+DY(JS) 

230  GOSUB  2000 

2170 

GOSUB  600:REM  CHECK  X&Y 

240  IF  F1=0  THEN  230 

2180 

REM  SET  CURSOR 

250  REM  .END 

2190 

BT=CS:CL=0 

260  GOSUB  34000 

2200 

GOSUB  700: REM  STORE  BT 

270  END 

2210 

RETURN 

300  REM  READ  JOYSTICK  AND  K.B.  (*** 

30000 

REM  .BEGIN 

ATARI  JOYSTICK***) 

30010 

PRINT  CHR$(147) ; 

310  POKE  DD,127 

30020 

PRINT  SPC (8) ; "VIC-20" 

320  V1=PEEK(R1)AND128 

30030 

PRINT 

330  V2=PEEK (R2)AND28 

30040 

PRINT  SPC (5) ;"D  0  0  D  L  E" 

340  POKEDD,255 

30050 

PRINTrPRINT  CHR${158) 

350  JS=Vl/16+V2/4 

30080 

PRINT  CHR$ (31) :PRINT 

360  JS={NOT  JS}AND15 

30090 

PRINT  "PRESS:": PRINT 

370  GET  A$:IF  A$<>""  THEN  GOSUB  400 

30100 

PRINT  "Fl-  TO  QUIT" 

30110 

PRINT  "F3-  MOVE  CURSOR" 

380  RETURN 

30120 

PRINT  "F5-  DRAW  LINE" 

400  REM  SERVICE  K.P. 

30130 

PRINT  "F7-  CLEAR  SCREEN" 

410  A=ASC(A$) 

30140 

PRINTrPRINT 

420  IF  A=133  THEN  Fl=l 

30150 

PRINT"ATARI/SEARS  JOYSTICK" 

430  IF  A=134  THEN  CH=32 

30160 

PRINT"PLUGGED  IN  ?" 

440  IF  A=135  THEN  CH=32+128 

30170 

REM  VARIABLES 

450  IF  A=136  THEN  GOSUB  32000 

30180 

REM  JOYSTICK 

460  RETURN 

30190 

DD=37154 :R1=37152:R2=37151 

500  REM  CHOOSE  COLOR 

30200 

REM  VIDEO  AND  SOUND 

510  CL=INT(RND{1)*8) 

30210 

VA=768  0:CA= 3840  0:80=36879 

520  IF  CL=1  THEN  510 

30220 

VL=36878:S3=36876 

530  RETURN 

30225 

CS=90:CH=32+128:Z=RND(-TI) 

600  REM  VERIFY  X&Y 

30230 

REM  DELTA  X,  DELTA  Y  FOR  JOYSTI 

610  IF  X<0  THEN  X=0 

CK 

620  IF  X>21  THEN  X=21 

30240 

DIM  DX(10) ,DY(10) 

630  IF  Y<0  THEN  Y=0 

30250 

FOR  1=0  TO  10:READ  DX(I):NEXT 

640  IF  Y>22  THEN  Y=22 

30260 

FOR  1=0  TO  10:READ  DY(I):NEXT 

650  RETURN 

30270 

DATA  0,0,0,0,-1,-1,-1,0,1,1,1 

700  REM  X&Y  TO  ADDR 

30280 

DATA  0,-1,1,0,0,-1,1,0,0,-1,1 

710  P=22*Y+X 

30290 

FOR  2=1  TO  4000:NEXT 

7  20  POKE  VA+P,BT 

30300 

REM  INITIAL  CONFIGURATION 

730  POKE  CA+P,CL 
740  RETURN 

30310 

30320 

POKE  EG, 25: REM  WH-WH 
GOSUB  800:REM  GET  NOISE 

30330 

GOSUB  32000:REM  CLEAR 

800  REM  SET  NOISE  AND   VOLUME 

30340 
32000 

RETURN 

REM  CLEAR  SCREEN 

810  POKE  VL, (3+INT(RND(l)*6) ) 

820  POKE  S3, (128+INT(RND(1)*110) ) 
8  30  RETURN 

32010 
32020 

PRINT  CHR$  (147)  ; 
X=10:Y=10:BT=CS:CL=0 

2000  REM  DOODLE 

32030 

GOSUB  700 

2010  TL=TI+60*2.5 

32040 

RETURN 

2020  GOSUB  300:REM  POLL  JOYSTICK 

34000 

REM. END 

2030  IF  Fl  THEN  RETURN 

34010 

PRINT  CHR$ (147) ; 

2040  IF  JSO0  THEN  2070 

34020 

POKE  BG,27 

2050  IF  TKTL  THEN  2020 

34030 

PRINTrPRINT 

2060  GOSUB  800:GOTO  2010 

34040 

PRINT  "SO  LONG! " 

2070  POKE  VL,15:P0KE  S3, 220 

34050 

PRINTrPRINT 

2080  FOR  Z=l  TO  100:NEXT 

34060 

POKE  VL,0:POKE  S3,0 

2090  POKE  S3,0:GOSUB  800 

34070 

RETURN 

2100  REM  CLEAR  OR  FILL  CURSOR  SPOT 

® 

2110  BT=CH 

2120  GOSUB  500:REM  GET  COLOR 

niiFEKap  -.  ^[|(^ 


HARD  SOFTWARE  TO  BEAT 


ANY  5  $42.00  :  ANY  3  $27.00  :  ANY  1  $9.95  :  OUR  CATALOG  FREE! 


SEARCH 


Drive  through  a  giant  maze  o(  rooms  encountering  money  bJgs,  luel  tanks,  and  moving  oil  slicks  Ihat 
slide  you  back  to  start.  Nobody  neie  has  ever  gotten  all  eighteen  bags   but  we're  still  al  it  and  soon  .  . 


ALIEN  PANIC  -  Climb  laddeis.  dig  holes  ana  drop  aliens  .  .  .  Quickly' 

KRAZY  KONG  -  You  have  to  climb  ID  the  lop  but  this  ciazy  monkey  keeps  lolluig  barrels" 

VIKMAN  -  Sweep  up  dots  before  monsters  mop  you  up. 

QUIRK  -    Arcade  type  game  where  if  you're  not  awake  the  floor  literally  moves  oul  Irom  under  your  feet. 
Fortunately  foi  the  careful  land  the  Quick!  the  rewards  roll  into  youi  potkel. 

RESCUE  from  NUFON  -  a  Graphic  Adventure  game  played  with  the  keyboard.  Some  commands  are.  N.S.E.W.  for  directron.  T  for 
transpoit,  U  and  D  for  the  5  floor  elevator.  Undei  your  watchful  eye  ilheie  arc  certain  undesireables  m 
these  roomsi  your  guy  trnds  and  transports  humans  to  safety.  One  player  average  20  mm. 

DODGE  CARS  -    Fast  fun  on  crowed  fieeway.   Thrs  colorful  game  keeps  top  5  &  compares  against  last  50. 
INVASION  -    Protect  energy  pods  from  being  stoien  by  enemy  ships.    Simple  and  challenging. 


*******  SPECIFY  KEYBOARD  OR  JOYSTICK    ******* 


nuFRam  iiept. 

EXTENDED  MEMORY  &  DISK  GAMES 

AVAILABLE  BY  TIME  OF  PRINTING 

WRITE  FOR  NEW  CATALOG 

Also  32 K  Krazy  Kof>g  foi  the  ATARI 


WRITE 


nUFEKUP 

P.O.  BOX  155 
SHADY  COVE,  OREGON  97539 


OR  GALL  503-878-2113 

MASTERCARD  -  VISA 


C.O.D. 


VIC-20  GAMES 

AVAILABLE  NOW 

These  games  and  maaj  morel  SenrJ  50«  (refundable  with  order) 
lor  catalog  and  free  program  listing 


MtfNCHMAID! 
Who  15  she — Ihis 
myslenous  woman 
who  loves  lo  chomp 
dels  and  chose 
monsters  around 
her  Utile  maze?  The 
munchmaid,  thcrt's 
who!  A  classic  ac- 
tion game  Requires 
joystick  and  3K  ex- 
pansion cartridge. 
$12.95 


SKIING! 

It's  all  here!  The 
snow,  the  trees,  the 
swoosh  of  the  skis, 
and  the  big  hill  Not 
for  the  laini  ol  heart, 
this  gome  allows 
yotJ  to  choose  the 
length  ol  run  you 
would  like  and 
rates  you  against 
the  top  SO  scores  ol 
the  day.  Specify 
Keyboard  or  ioy- 
slick.  5K.  $9.95 


rrsAuviNGi 

Simple,  (asl,  and 
fun'  You  are  an  as- 
sembly line  worker 
in  a  nuclear  wea- 
pons factory.  You 
ore  In  charge  of 
lour  conveyors  lull 
ot  live  warheads. 
Don'1  lei  one  hll  the 
floor!  Spectacular 
Graphics!  Epecily 
keyboard  or  py- 
stlclt  5K1  $9.95 


■»-   Send   check   or   money  j 

-derto  wunderware 

m-  Price  Includes  Postage  &      

Handling.  P.O.  Box  1287 

•r-  Foreign  orders  and  COD's;       Jacksonvilfe,  OR  97530 

Pleose  add  S3,00. 

m-  Catalog  is  included  with 

order. 

•r  Prices  are  subject  to  change  without  notice 

V;C-2Q  is  a  registered  trademark  ol  Commodore  Business  Machines. 
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COMPUTE! 
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This  program  was  written  in  Microsoft  BASIC.  We  have 
included  notes  on  adapting  it  to  the  Ata?!. 

Analysis  Of 
Variance 

Anselm  Wachtel 
Pittsburgh,  PA 

Suppose  you  wanted  to  Find  out  which  department 
store  chain  sells  some  item  at  the  lowest  price.  You 
could  simply  go  to  a  store  representing  each  chain 
and  compare  prices.  Or  for  greater  accuracy,  you 
could  go  to  a  number  of  stores  of  each  chain  and 
compare  the  averages.  But  now  there's  a  prohlem: 
the  dii'ferences  between  individual  stores  of  anv 
one  chain  may  differ  from  each  other  by  about  as 
much  as  the  averages  differ  from  each  other.  What 
can  you  now  say  about  tlie  pricing  by  the  chains? 
Those  differences  may  simply  reflect  normal  scat- 
ter, i.e.  chance,  and  therefore  be  insignificant. 

This  problem  is  very  difficult  to  handle  by 
"inspection,"  but  is  readily  solved  by  a  One-Way 
Analysis  of  Variance  (AN  OVA).  Without  going  into 
the  details  of  statistics,  let's  just  say  that  this  tech- 
nique compares  the  scatter  of  data  within  each 
group  of  data  (in  our  ca.se  the  prices  of  individual 
stores  within  any  one  chain)  with  the  overall  scatter 
of  all  data.  Scatter  (\'ariability)  is  measured  by  what 
is  called  variance.  It  is  estimated  by  summing  the 
squares  of  differences  between  data  and  the  aver- 
age, and  dividing  the  sum  by  the  number  of  data, 
minus  one.  Number  -1  is  called  the  degrees  of 
freedom,  abbreviated  DF  in  the  program. 

The  program  subtracts  the  "treatment  sum  of 
squares"  from  sum  of  squares  of  the  overall  mean 
to  arrive  al  an  "error  sum  of  squares"  which,  divided 
with  its  degrees  of  freedom,  represents  the  variance 
due  to  chance. 

The  Degree  Of  Confidence 

Finallv,  the  ratio  of  variances,  associated  with  treat- 
ments  and  error,  yields  the  F-statistic.  It's  up  to  you 
to  decide  on  the  degree  of  confidence,  i.e.  in  how 
many  cases  out  of  100  future  pricings,  you  can 
expect  the  differences  between  chains  to  be  real. 
You  need  a  ial)le  of  F-values  which  you  enter  with 
the  number  of  degrees  of  freedom  associated  with 
each  statistic  and  find  a  number.  If  your  F  value  is 
greater,  then  the  chains  can  be  expected  to  be 
different  in,  say,  959c  of  future  pricings.  Naturally, 
the  more  confidence  you  demand,  the  less  chance 
vou  have  of  finding  that  your  results  are  significant 
to  that  degree. 


I  have  deliberately  structured  the  program  to 
require  data  entry  with  DATA  statements  rather 
than  INPUT.  The  DATA  become  part  of  the 
program  and  can  be  edited  easily.  Simply  type: 

line  #  DATA  xx,xx,xx,xx,999,yy,yy,yy,999,zz,zz,zE,zz, 
zz,999,9999 

and  RUN.  xx,yy,zz  represent  individual  prices  with 
any  one  chain  contained  within  the  999s. 

Instead  of  using  a  table,  you  might  wish  to  u.se 
the  F-distribution  program  in  Sonic  Common  Basic 
Programs,  page  140,  by  Lon  Poole  and  Mary 
Borchers  (A.  Osborne  and  Assoc,  Inc.).  Entering 
your  F-value  and  degrees  of  freedom  returns  llie 
confidence  level  directly  (called  percentile).  Nat- 
urally, this  could  be  incorporated  as  a  subroulinc. 


Atari  Notes 

These  are  the  modifications  necessary  to 
adapt  Analysis  of  Variance  to  the  Atari: 

115   DIMSP$(40):SP$  =  "  ":SPS(40)  =  "  ":SP$ 
(2)  =  SP$ 

140   ?" ":REM  15  DASHES 

150  (DELETE) 

300   ?"T";K;"  =  ";INT(H*  100  +  .5)/100 

370   ?"SOURCE";SP$(l,6);"SSQ";SP$(l,9);"DF"; 

SP$(1,7);"MS" 

380  (DELETE) 

400   ?"  CRUDE";:POKE85,8:PRINTQl;: 

POKE85,23:?Nl 
410   ?"  COR.F";:POKE85,8:PRINTG;:POKE85, 

24:?1 
420   ?"  TOTAL";:POKE85,8:PRINTC;:POKE85, 

23:?N1-1 
430  ?"  TREAT";:POKE85,8:PRINTT2;:POKE85, 

23:?Dl;:POKE85,31:?INT(Ml*100-(-.5)/100 
440  ?"  ERROR";:POKE85,8:?E;:POKE85,23: 

?D2;:POKE85,3I:?rNT(M2*100  +  .5)/I00 
460  ?"F(";D1;"  AND  ";D2;"  DEGREES  OF 

FREEDOM)  =  ";INT(F*100  +  .5)/100 


0  PRINT" {CLEAR} ":GOTO480 

100  REM  ONE  WAY  ANALYSIS  OF  VARIANCE 

110  REM  A.  WACHTEL,  PITTSBURGH,  PA  15235 

120  PRINT" {CLEAR}" 

130  PRINT"TREATMENT  MEANS" 

140  PRINT"#»#############" 

150  DEF  FNA(X)=INT(X*100-H.5)/100 

160  S1=0:Q1=0:T1=0:N1=0:K=0 

170  N=0:S=0;Q=0 

180  READ  Y 

190  IF  y=999  THEN  250 

200  IF  Y=9999  THEN  320 

210  S=S+Y 

220  Q=Q+Y*Y 

230  N=N+1 

2  40  GOTO  180 

250  S1=S1+S:Q1=Q1+Q:N1=N1+N 

260  H=S/N 

270  T=S*S/N 


280  T1=T1+T 

290  K=K+1 

300  PRINT"T"K"="FNA(H) 

310  GOTO  170 

320  G=S1*S1/N1 

330  C=Q1-G:T2=T1-G-.  E=C-T2 

340  D1=K-1:D2=N1-K 

350  M1=T2/D1:M2=E/D2:F=M1/M2 

360  PRINT 

370  PRINT" SOURCE" ;SPC( 6) ; "SSQ" ; SPC{ 9 ) ;"DF"; 

SPC(7)  ,-"MS" 
3  8  0  PRINT"tt####»" ;  SPC  (  6 )  ;  "U±"  ;  SPC  ( 9 )  j  "Jl"  '< 

SPC(7) ;"##" 
390  PRINT 

400  PRINT"  CRUDE";TAB(8)Q1;TAB(23)N1 
410  PRINT"  COR.F";TAB(8)G;TAB{24) "1" 
420  PRINT"  TGTAL";TAB(8)C;TAB{23)N1-1 
430  PRINT"  TREAT";TAB(8)T2;TAB(23)D1;TAB(31 

)FNA(M1) 
440  PRINT"  ERROR";TAB(8)E;TAB(23)D2;TAB(31) 

FNA(M2) 
450  PRINT 
460  PRINT"F("D1"AND"D2"DEGREES  OF  FREEDOM) = 

"FNA(F) 
470  GOTO  530 
480  PRINT"USE  LINE  0  AND  LINES  UP  TO  119  TO 

490  PRINT"ENTER  DATA.  PLACE  999  AT  THE  END 

500  PRINT"OF  EACH  TREATMENT  SERIES. 

510  PRINT"PLACE  9999  AFTER  THE  LAST  999. 

520  PRINT" (AVOID  999  OR  9999  AS  DATA). 

5  30  END  © 


What  does  COMMODORE 

have  that  Apple, 

Radio  Shack 

and  IBM 


don't? 


TM 


bAckpAck 

BATTERY  BACKUP  SYSTEM 

For  CBM/PET  2000,  4000,  8000,  and 
9000  series  computers  and  CBM  4040/ 
8050  dual  disk  drives.    Installs  within  the  cab- 
inets of  the  computer  and  disk  drive.    Recharges 
continually  from  the  machine's  own  power  supply  and 


ts 


c 


BO 


automatically  supplies  30  minutes  (max.)  of 
reserve  power  during  outages.   Also  eliminates 
surges  and  spikes.    User  installable. 

In  Canada  call:   Van-Hoy  Group  (604)  542-1 138  or  (604)  545-0794 
In  United  Kingdom  call:   Wego  Computers  (0883)  49235 


ETCtTEVX  OF  CSC  CCRPOWTION 

APEX,  NORTH  CAROLINA,  U.S.A. 
(919)  362-4200 


SOLD  ONLY  BY  INTELLIGENT  COMPUTER  DEALERS     •     DEALER  INQUIRIES  WELCOME 
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Atari  Dice 
Simulation 

W.  C  McLochlan 
Dallas 


So  you  wanted  to  progtaiii  a  board  game  utilizing 
dice?  Well,  you've  come  to  the  right  place:  Atari's 
graphics  and  string  handling  capabilities  make 
it  easy. 

It  i.s  possil)lc  to  simulate  dice  in  grapliics  modes 
3  through  7  (even  8),  but  it  is  cumbersome.  It  is 
much  easier  and  faster  in  mode  0.  The  following 
program  uses  one  large  string  (DICES)  to  store  the 
die  faces  one  through  six.  Each  die  is  divided  into 
nine  parts.  By  effectively  utilizing  Atari's  cursor 
controls,  we  can  build  the  parts  into  a  realistic 
looking  die. 

100   GR.0 

110  DIM  DICE$C102):  POKE  752,1:REH  TURN 

OFF  CURSOR 
120  DICE$="AAACDDDABACDDDAAABAACDDDAAACD 
DDAABBAACDDDABACDDDAABBAACDDDAAACDDDBABB 
AACDDDABACDDDBABBBBCDDDAAACDDDBBB" 
130  X=20  ;  Y=10:  REM  X  AND  Y  ARE  INITIAL 

DIE  POSITION 
140  DICE  =  INT(6*RND(0)+1) :  REM  RANDOM  N 

UMBER 
150  A=DICE*17-16:REM  A=SUBSTRING  START  P 

OS IT ION 
160  C0UNT=C0UNT+1 
170  IF  X>25  THEN  X=20 
180  POSITION  X,Y 
190  PRINT  DICE${A,A+16) :  REM  PRINT  THE  S 

UBSTRING 
200  X=X+5:  REM  MOVE  OVER  5  SPACES  TO  PRI 

NT  NEXT  DIE 
210  SO.  0,10,2,15:50.0,0,0,0:  REM  SOME  D 

ICE  ROLLING  NOISE 
220  IF  COUNT  <>  20  THEN  140 

To  enter  line  120,  the  following  code  prevails: 

A  =  (REVERSE  VIDEO)  SPACE 

B  =  (REVERSE  VIDEO)  CTRL-.  (PERIOD) 

C  =  ESC-CTRL-DOWN  ARROW 

D  =  ESC-CTRL-LEFT  ARROW 

You'll  note  that  the  first  1 7  characters  constitute 
die  face  #1,  the  second  17  -  die  face  #2,  etc.  .^\ll  six 
faces  loill  fit  on  one  logical  line,  although  it's  a  tight 
fit.  Now  to  the  program: 

Line  140  selects  a  number  from  one  to  six. 
After  the  nimiber  is  selected,  it  will  be  necessary  to 
tell  the  computer  what  pari  oi  the  string  contains 
the  die  face  corresponding  to  it.  This  is  the  function 
of  line  150.  Next,  the  substring  is  printed  (line  190) 
at  the  position  determined  in  line  180.  Since  two 


dice  are  displayed,  lines  1 70  and  2  i  0  are  required 
to  select  the  die  position.  Lines  160  and  220  combine 
to  roll  each  die  ten  times  to  simulate  a  dice  "tJirow," 
Easy! 

This  routine  has  been  expanded  just  to  make 
it  clearer.  V'ou  can  compact  it  to  Iout-  logical  lines 
and  store  it  away  as  a  subroudne  in  your  programs. 
[The  word  logical  means  "as  the  computer  -would  see  it. " 
lu  other  worda,  jour  "logical  lines"  might  break  into 
seven  or  eight  lines  on  your  TV  because  it  can  only  show 
40  characters  per  line.  There  would  still  only  he  four 
"logical  lines,"  hoiveve?;  since  there  leonld  onh  be  four 
line  numbers  (to  the  computer).  Sometimes,  for  example, 
sector  15  on  a  disk  might  be  located  physicalK'  before  ' 
sector  14.  They  would  still  be  logical  14,15.] 

Other  additions,  such  as  adding  more  dice,  or 
using jovsdcks  to  initiate  a  dice  roll,  are  made  easily. 

Atari  BASIC  allows  for  extrcmelv  fast  string 
handling.  This  is  just  one  example  of  how  to  use  a 
siring  to  its  iullest  advantage.  Remember,  you  can 
use  any  of  the  edit  commands  (tab.  cursor  up, 
cursor  right,  backspace,  line  delete,  etc.)  in  a  string 
by  first  pressing  the  ESC  key.  Usually,  you  can  save 
a  considerable  amount  of  time  and  unneces.sary 
program  steps  by  employing  string  edit  commands.© 


ALTERNATE  REALITY 
SOFTWARE 

Presents  for  the  Alari 
THE  I  CHING 


THE  ANCIENT  CHINESE  BOOK  OF  DIVINATION 

•  The  complete  text  of  the  world's  oldest  book  on  disk 

•  40K  program 

•73  disk  files  (155,000  bytes) 

•  Occupying  1211  disk  sectors 

•  High  Resolution  Graphics 

•  Animation 

•  Music  and  Sound  Effects 

•  Instructional  text  material 

•  Calculates  and  Displays  Hexagrams 

•  Displays  Judgement,  Image,  Moving  Lines  for  primary 
&  secondary  Hexagrams 

•  S44.95 

order  from: 

Alternate  Reality  Software 
2111  W.  Arapahoe  Drive 
Littletoti,  Colorado  80120 

.  Dealer  inquiries  invited 
Atari  is  a  T.M.  of  Atari,  Inc. 


June.  1982,  Issue  25 


COMPUTEl 


87 


Jim  Butterfield  responds  to  a  number  of  recent  queries 
about  Commodore  computers. 

PET  Miscellany 


Jim  Butterfield 
Toronto 


Q:  How  do  I  get  my  CBM  disk  to  do  things  (like 
direct  access)  from  machine  language? 

A:  The  disk  doesn't  know  or  care  who's  giving  it 
instructions:  BASIC  or  machine  language.  All  you 
really  need  to  do  is  to  send  to  the  disk  (or  receive 
from  disk)  exactly  the  same  information  that  BASIC 
would  send.  Some  commands  go  to  the  command 
channel  (secondary  address  15)  and  some  to  the 
data  channel,  so  you'll  need  to  keep  things  sorted 
out  and  know  the  command  channel  formats.  See  a 
separate  article  on  Machine  Language  and  the  CBM 
Disk  [COMPirrer,  March,  1982,  #22,  pg.  139]. 

Q:  A  previous  article  says  that  SYS  54386  on  4.0 
systems  will  call  the  Machine  Language  Monitor  (as 
opposed  to  breaking  to  the  Monitor).  What  is  the 
BASIC  Upgrade  ROM  address  for  this?  I'd  like  to 
get  that  C*  to  show  instead  of  that  B*. 

A:  Upgrade  ROM  may  call  the  monitor  with  SYS 
64785,  It's  not  needed  quite  so  badly  in  earlier 
ROMs  since  they  do  not  turn  off  the  CMD  that's  in 
effect. 

Q:  I  see  that  memory  locations  1001  to  1012  decimal 
are  used  in  the  Fat  40.  Are  there  any  that  are  useful 
to  know  to  the  average  programmer?  For  example, 
what  does  "New  Key  Marker,"  location  I  DO  I ,  do? 

A:  The  interrupt  working  values  in  the  Fat  40 
aren't  really  too  important  to  the  end  user;  you 
need  to  know  that  they're  there  so  that  you  can 
leave  those  locations  alone.  I  don't  plan  to  comment 
in  any  depth  on  them  ...  if  you  want  to  play,  be  my 
guest.  The  New  Key  Marker  spots  if  a  new  key  is 
pressed,  so  that  when  you  hold  down  cursor-right 
and  then  press  cursor-down  instandy,  it  still  knows 
to  pause  before  taking  off  again.  (Note  that  it  goofs 
up  if  you  use  the  shift  key  to  change  cursor-left  to 
cursor-right.) 

Q:  More  questions  on  memory  maps.  The  80  col- 
umn machine  has  a  lot  of  constants  used  near  the 
top  of  zero  page  for  windows  and  things.  What  is 
this  space  used  for  in  the  40  column  ones? 

A:  The  80-column  locations  are  mostly  used  in  the 
40-column  job  for  the  "line  wrap  table"  which 
keeps  track  of  single  versus  double  Hnes.  You  don't 
need  to  do  this  in  80  columns,  of  course. 


Q:  I  have  a  screen  dump  program  which  prints  a 
hard  copy  of  everything  on  the  screen  to  the  printer. 
At  the  end  of  each  line  it  sends  CHR$(0)  five  times 
before  it  proceeds  to  the  next  line.  Why? 
A:  Some  printers  need  time  to  return  the  carriage 
to  the  left  hand  side  of  the  page.  To  allow  for  this, 
some  programs  add  "pad"  characters  after  the 
RETURN/LINEFEED  to  give  this  time;  CHR$(0) 
doesn't  print,  but  fills  in  the  time. 
Q:  What  is  the  difference  between  ASCII  and 
"true  ASCII"? 

A:  True  ASCII  is  a  standard  7-bit  code.  Upper 
case  A  is  decimal  65,  and  lower  case  a  is  decimal  97. 
In  the  PET,  an  8-bit  code  is  used;  if  you're  in  Text 
mode  then  upper  case  A  is  193  and  lower  case  a  is 
65.  To  go  to  a  standard  device  or  a  communications 
Hne,  you'll  need  to  do  a  translation  from  PET- ASCII 
to  true-ASCII. 

Q:  I  have  a  program  which  does  a  "soft"  change  of 
the  device  number  of  a  particular  device.  How 
does  it  do  it? 

A:  Some  devices  —  notably  disk  units  —  place  their 
device  ID's  into  RAM  at  the  time  of  power-up.  If 
you  can  download  to  the  device's  memory,  and 
know  the  locations,  you  can  change  these  memory 
values  and,  thus,  the  disk  ID. 

Q:  I'd  like  to  be  able  to  check  to  see  if  the  disk  is 

busy.  If  the  disk  is  doing  a  Header  (New),  Collect 

(Verify),  or  other  lengthy  jobs,  I'd  like  to  know 

when  it  is  finished.  Trying  to  use  the  disk  when  it's 

busy  causes  my  program  to  lock  up  until  the  disk  is 

free. 

A:  Try  using  the  following  code: 

POKE  59456,  PEEK(59456)  AND  251 
X  =  PEEK(59456)  AND  64 
POKE  59456,  PEEK(59456)  OR  4 

At  this  point,  X  will  have  a  value  of  zero  if  the  disk 
is  busy,  and  64  otherwise.  © 


\ferbatim 

flexible  disks 

Call  Free  (800)  235-4137  for 

prices  and  information.  Dealer 

inquiries  invited.  C.O.D.  and 

cfiarge  cards  accepted. 

PACIFIC 
EXCHANGES 

100  Foothill  Blvd. 
San  Luis  Obispo,  CA 
93401    In  Cal.  call 
(800)  592-5935  or 
(805)  543-1037. 
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Ms.  Deal  has  been  working  with  Commodore  machines 
for  several  years.  Many  of  Ike  tidbits  below  represent 
questions  people  have  asked  her.  You're  bound  to  learn 
something yo\i  didn't  know. 

Bits  And  Pieces 

Elizabeth  Deal 
Malvern,  PA 


•  It's  sometimes  hard  to  tell  where  the  screen 
boundaries  are.  Annoying,  if  the  cursor  jumps  the 
line  or  the  screen  scrolls  when  you  don't  want  it  to. 
Cheap  solution:  fill  screen  with  the  full  white  square 
character  and  put  borders  on  the  picture  using 
1/8"  or  1/16"  vinyl  tape  sold  in  stationary  or  art 
supply  stores.  Do  it  on  the  right  and  bottom  edges 
of  the  screen.  Watcli  for  parallax! 

•  Don't  use  SYS4  within  a  running  BASIC  program 
(to  get  to  the  monitor).  Location  4  is  busy  at  that 
time  and  you'll  crash.  Use  SYS  1 024  or  call  the 
Monitor  instead  (64785  on  Upgrade). 

•  Most,  if  not  all,  tape  load  errors  are  preventable. 
Keep  tapes  clean.  Clean  the  cassette  tmit  im- 
mediately after  getting  the  finst  VERIFY  ERROR 
or  a  bad  ST  value.  Use  Radio  Shack  freon  head 
cleaner  or  grain  alcohol  and  Q  tip.  No  rubbing 
alcohol.  Don't  permit  the  Q-tip  to  get  tangled  up  in 
moving  parts  inside. 

•  If  you  can't  find  any  pencils  in  the  house  turn  to 
your  PET.  They  are  all  under  there.  A  real  "world 
computer"  would  have  legs  either  too  small  for 
pencils  to  roll  under  or  big  enough  for  a  person's 
hand,  if  you  want  my  opinion. 

•  Recent  Commodore  printers  (4022)  have  a  trace 
of  descenders  and  work  quietly,  but  slower,  than 
the  old  ones.  It  is  easier  to  flip  character  sets  than 
previously.  They  don't  get  stuck  any  more.  Siuprise 
-  the  values  are  opposite  from  those  in  the  PET 
itself.  Quote  from  the  manual:  to  set  text  mode 
(upper  and  lower  case)  10  poke59468, 12: 
open7,4,7:  print#7:  close?,  and  to  set  graphics 
mode  (graphics  and  uppercase)  10  poke594(i8,14: 
open8,4,8:  print#8:  closeS.  Note  that  two  secondary 
addresses  are  used,  7  and  8. 

•  Both  Osborne  PETICBM  GUIDES,  the  red  and 
white  books,  incorrectly  describe  several  aspects  of 
array  storage  on  the  PET.  The  general  logic  is  all 
right,  but  many  details  have  been  mangled.  BASIC 
4  users  should  be  aware  of  the  fact  that  their  char- 
acter sliings  occupy  two  more  bytes  of  stoiage  per 
string  than  previous  BASICs.  All  users  should  note 
that  the  Osborne  books,  in  text  and/or  some  illus- 
trations, reverse  the  low-liigh  order  of  addresses, 


and  that  the  description  of  storage  of  character 
strings  is  in  error. 

•  Update  on  Partitions:  to  set  up  partitions  in  the 
PET,  it  is  always  nece,ssary  to  reset  the  "beginning 
of  BASIC"  pointer  and  to  put  zeros  in  the  first 
three  bytes  of  a  partition  (NEW).  Assuming  two 
partitions,  the  way  to  get  going  is  via  the  monitor. 
For  instance,  to  set  up  a  partition  at  $6000  (24576 
decimal),  type  SYS4  and: 

.M  0028  0028 

.:  0028  01  60  03  60  03  60  03  60 

.M  6000  6000 

.:  6000  00  00  00  xx  xx  xx  xx  xx 

To  reenter  a  previously  estabUshed  partition,  its  a 
good  idea  to  check  the  presence  of  that  zero  in  the 
first  position,  otherwise  BASIC  can't  work.  Do  the 
check  while  in  the  Monitor  changing  your  pointers. 
Otherwise,  if  you  exit  with  the  zero  missing,  BASIC 
will  not  function  and  you  probably  won't  be  able  to 
get  back  into  the  monitor  without  a  reset  (power 
turned  off,  then  back  on). 

Existing  program  files  can  be  loaded  into  a 
partition  using  "Toolkit"  's  APPEND  command 
(tape  only).  Existing  programs  in  ASCII  format 
can  be  so  loaded  \ia  the  XEC  command  of  "Power" 
(tape  and  disk). 

Saving  programs  from  a  partition  has  to  be 
done  by  the  Monitor's  .S  command  in  case  of  the 
Toolkit.  In  Power,  saving  a  program  as  an  ASCII 
file  (relocateable,  by  definition)  does  the  job 
automatically. 

For  many  applications  a  method  described  in 
COMPUTE!,  November,  1981.  #18,  "Inverse  Parti- 
tioning" should  simplify  the  lask. 

•  Supermon  (SM)  [a  machine  language  monitor  exten- 
sion program  which  appeared  in  COMPUTE!,  December, 
1981,  #19]  is  handy  in  resetting  the  top  of  BASIC 
pointer  in  case  of  continuing  shrinkage  of  your 
PET's  memory  while  you  POKE  and  re  POKE 
.some  undebugged  machine  code  program.  Assume 
that  SM  is  the  SYS  address  given  by  the  loader 
during  original  setup.  Doing  SYS  SM  at  any  time 
will  set  the  pointers  to  the  original  condition.  By 
the  .same  token,  if  you  have  some  code  below  (lower 
address)  Supermon,  don't  use  its  SYS  command, 
use  PET's  SYS4.  PET  recognizes  Supermon's  com- 
mands by  checking  a  pointer  at  $03FA-03FB.  If 
you  crash  and  reset  the  PET,  this  pointer  has  to  be 
fixed  by  SYS  SM. 

•  Wedge  relocates  itself  to  the  top  of  the  PET,  next 
to  the  screen.  The  code  uses  ROM  routines  and 
contains  no  location-sensitive  addresses.  It  can  be 
block-moved  anywhere  in  memory  with  the  Super- 
mon's Transfer  command,  so  long  as  you  notify 
the  CHRGET  routine  of  the  move:  change  $0071- 
0072  (low  byte-high  byte  of  Wedge's  address)  to 
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you  your  ver^  own 
copy  within  the  last 
few  weeks,  call  us  at 
(800)  227-9998 
(unless  you  live 
in  California,  in 
which  case  call 
(415)  965-1735. 


From  Skyles 
Electric  Works,  the 
oldest  and  largest 
professional 
specialists  in  the 
business. 


(1)  Skyles  Electric  Works 

a    231 -E  S.  Whisman  Road 
^^  Mountain  View,  California  94041 
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point  to  the  new  location. 

While  Wedge  is  loading  itself  it  uses  some 
screen  area  for  working  storage  (evidenced  by  a 
quick  flash  on  the  screen).  This  can  be  deadly  if 
you  plan  to  put  Wedge  below  some  existing  code, 
as  the  code  wilt  turn  to  mush.  There  are  .several 
ways  around  it:  use  the  old  DOS-Support  program 
which  doesn't  jump  its  boundaries,  or  load  the 
Wedge  first  to  a  lower  location,  followed  by  the 
desired  program,  or  load  the  Wedge  next  to  the 
screen  and  move  it. 

•  Wedge  is  hard-coded  to  be  available  only  with 
disk  as  device  8.  Untested  suggestion:  it  can  be 
used  with  a  differently  numbered  disk  device  if 
you  poke  the  device  number  in  two  locations  in  the 
Wedge  code.  Use  Supermon's  Hunt  command  to 
find  two  8's.  They  are  in  A9  08  (LDA  #$08)  code 
sequence.  No  other  8's  exist  in  the  code. 

•  Wedge's  hand)  curiosity:  you  can  qtiicklv  obtain 
the  names  of  the  floppies  and  bytes  free  from  both 
drives  by  saying  such  things  as  >$10,or  >$01,or 
>$55  or  $>XX  or  whatever. 

•  While  devcio]>ing  a  long  B.ASIC  program  (or 
when  pulling  it  away  for  some  time)  it's  a  good 
idea  to  document  it.  Otherwise,  later  it  won't  seem 
to  resemble  anv  of  votir  thoutjhts.  The  meanest 
thing  is  the  structure  of  the  program  -  "what  does 


it  do  and  when?"  You  can't  modify  a  program 
without  knowing  that  you  won't  stick  a  line  in  a 
place  that  breaks  up  a  subroutine  or  without 
knowing  where  it  might  even  be  executed. 

A  cross-reference  program  is  a  good  thing  lo 
use,  for  instance  Cursor  (tape-magazine)  published 
Jim  Butterfield's  fast,  machine  code  Cross-ref 
routine  for  disk  u.sers  (only,  I  think).  It  lists  variables 
(in  alphabetical  order)  and  lines  (in  numeric  order) 
inciicating  places  where  those  variables  or  numbers 
are  u.sed. 

Here  is  a  halfway  approach  I  sometimes  use. 
It's  good  for  tape  people.  And  it  can,  of  course,  be 
used  with  Cross-reference  for  a  complete  picture. 

Devoting  some  space  at  the  enti  of  a  program 
to  housekeeping,  I  can  list  all  subroutine  entry 
points  and  all  GOTO  references,  like  this: 

2000  <S>:ON  S  GOSUB  450,500,510,320,620,800 

2001  <G>:ON  G  GOTO  60,100,150,250,455 

The  syntax  in  <S>  and  <G>  guarantees  against 
those  lines  ever  executing,  e\en  if  I  were  to  lose 
control  of  the  program,  since  a  SYNTAX  ERROR 
would  result.  ON  X  GO  X,  however,  is  seen  by  me, 
Cross-reference,  Toolkit  and  Power  as  a  perfectly 
valid  list  of  addresses.  They  get  reninnbered  cor- 
rectly and,  if  I  keep  them  clean  and  up  to  date,  I 
stand  a  better  chance  of  knowing  how  the  program 
is  built.  It's  primitive,  but  it  works.  © 


PET  Newsletters 
And  Magazines 


Richard  Mansfield 
Assistant  Editor 


There  are  several  magazines,  besides  COMPUTE!, 
which  feature  articles  and  programs  for  Commo- 
dore computers.  Many  of  them  are  devoted  exclu- 
sively to  the  coverage  of  PET/CBM  machines. 
Here  is  a  list,  in  alphabetical  order: 

1.  Commodore,  Commodore  Business  Machines, 
681  Moore  Road,  King  of  Prussia,  PA,  19406. 
Published  bi-monthly.  $i.'>  per  year,  $25  Canada 
and  Mexico. 

2.  The  Midnight  Gazette,  (Published  by  the  Cen- 
tral Illinois  PET  Users'  Group),  CIPUG,  635  Maple, 
Mt.  Zion,  IL  62549.  The  newsletter  is  financed  by 
donations  and  ads  from  readers.  You  can  send  up 
to  four,  double-stamped  (40  cents)  self-addressed, 


long  envelopes  to  receive  the  next  four  i.ssues. 
Quarterly. 

3.  The  Paper,  Pearl  St.,  Livingston  Manor,  NY, 
12758.  Published  six  times  a  year,  a  single  issue  is 
$4.  A  year's  subscription  is  $20. 

4.  TORPET,  381  Lawrence  Avenue  West, 
Toronto,  Ontario,  Canada  M5M  1B9.  Newsletter 
of  the  Toronto  PET  Users'  Group.  $1  per  issue. 
Quarterly. 

5.  The  Transactor,  Commodore  Business  Ma- 
chines Limited,  3370  Pharmacy  Ave.,  Agincourt, 
Ontario,  Canada,  MIW  2K4.  Official  publication 
of  Commodore  Canada.  All  back  issues,  $35.  Cur- 
rent volume  (six  issues  per  year),  $10.  Bi-monthly .(? 
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THE  ULTIMATE   RESIDENT  PROGRAM  MANIPULATION  SYSTEM  FOR  PET^/CBM"  MICROCOMPUTERS 


SO  COMPLETE. 
EVEN  THE  BEST  OF 
THE  COMPETITION 
DOESN'T  COMPARE! 


EXTENDED     DOS     SUPPORT 


^  [lypr  "N"  ittyboitd)  These  commands  may  be  uwd 

<  i[1ype  "B"  keytjoirdl  irnej-chin^ably,  :o  pej-fojrn 

J  {orfginil  keyboard)  [he  fallowing  dotuippori 

>  fiw 'wed^e' uicn)  ftuciions. 

Commjftd  Function 

19  Dr^ar  did:  Slltui !  tend  command 

t?N  Forma:  [header]  a  new  diskeiie 

^\  Force  ir^itialiic  dlsketic 

ffV  VilidiTe  diskeiie  (collect) 

SD  Dupiicate  diikftte 

!SC  Copy  Of  concaienaiCidiskfileli)' 

gR  Renifnefilc 

SS  Scratch  fne{5}* 

ff$  List  dire ciofTr'* 

ffU:  Reset  disk  drive 

#L  Listdiifc  file  or  BASIC  pfopim* 

*  Added/en^iinceddist:  comrr>ArKJ. 


COMPARE  SPECIFICATIONS! 

Number  of  ADDED  commands 

Number  of  IMPROVED  BASIC  commands 

Number  of  DOS  SUPPORT  commands 

Approximate  added  syntax  options 

Instruction  manual  length 

Instruction  manual  style 

Re-foactable? 

Use  on  more  than  one  {any)  PET/CBM™ 

Upgradable 

COMPARE  FEATURES! 

Automatic  printer  output? 

Selectable  ASCII  conversion? 

List  programs  without  loading  them? 

Formatted  program  listings? 

Dump  SEQuential/RELative  files? 

Edit  data  files? 

True  program  merge? 

Auto  number  with  AUTO  TEXT? 

Load  machine  language  programs? 

Auto-execute  machine  language  programs? 

Directory  (menu]  file  commands? 


EXTENDED     EDtTOR 


Carnmarn3  Function 

/  QiMz\c  load  from  disk 

t  Quick  load  from  disk  with  auto  run 

APPEND  Append  ft  om  disk  to  cfidof  cufreni  pfogram 

AUTO  Auto  line  number  (illowi  header) 

BLOAD  Laid  machine  Unguagc  fbiniry)  file 

BR  UN  Li^^dand  execute  machine  Unguigc  program 

CHANGE  Change  patterrn  to  another  patfern 

CLOSE  Qwe  one  w  all  files 

CMD  Setojtput  to  file[doe*m>tMn(I  ■READY.") 

DELETE  Delete  a  range  of  lineifrDm  prH:fram 

DUMP  Dump  all  scalar  vartablei  to  ^reen  or  me 

EXEC  Execute  a  Hie  Hi  keyboard  commands 

FIND  Find  occurances  :»>  apiittern 

GET  Reada  vequeniial  (>lc  into  e-Jitor 

KEY  Dffirea  key  as  a  special  function 

KEYS  Turnkey  functions  on 

KILL  Disable  SYSRES' 

KILL*  OJuble  SY5HES'  andunrCicit'e  Tnemory 

LIST  Improved  BASIC  LIST  cammind 

LOAD  Defaults  id  disk  drive 

MERGE  Merge  from  ditk  into  c>Lirrent  pco^am 

MON  Break  to  current  machine  larguage  monitor 

OLD  Restof e  program  after  "NEW 

PUT  Send  program  to  disk  ai  te»;t  file 

RENUMBER      Kcnumber  all  or  part  of  ptogtam 

RUN  Hun  cu-rent  program,  ignores  screen  garbage 

SAVE  defaults  to  disk  drive,  allows  replace 

SETD  Set  disk  device  =,  albws  multipre  drives 

SETP  Set  printer  chanTiel,  f^mat  n-HOde,paEinB 

TRACE  5elccl  1  of  i  trace/jtep  modes  ar>d  speed 

VERIFY  Compare  turrcni  propiim  agiJnst  diA/tape 

WHY  Print  poirtlan  of  tisi  crj-or 

WHY?  Llsi  liic  of  break  or  cr/w 

*  Send  output  to  prinier 

^  Display  current  version  Of  SYSRES" 


SYSRES"  POWER" 


13 
none 
none 

60 
75  pages 


33 

7 
11 
1200 
86  pages 
structured  conversational 
yes  no 

yes  no 

yes  no 

SYSRES"  POWER" 


yes 

no 

yes 

no 

yes 

no 

yes 

no 

yes 

no 

yes 

no 

yes 

no 

yes 

no 

yes 

no 

yes 

no 

yes 

no 

COMPARE  "EQUIVALENT"  FUNCTIONS! 

Function:  Change  occurances  of  one  pattern  to  another. 

Feature  SYSRES"  POWER" 


Command  word 

CHANGE 

@ 

'Wild  cards'  in  search  string? 

yes 

yes 

'Wild  cards'  in  replace  string? 

yes. 

no 

Selectable  range? 

yes 

yes 

Match  in  entire  text? 

yes 

yes 

Match  in  com mands  only? 

yes 

no 

Match  exact  variable  names? 

yes 

no 

Function:  Define  special  one-key  functions. 

Feature  SYSRES™  POWER" 


Command  word 

Requires  BASIC  program  changes? 

Destroys  variables? 

Re-define  any  key? 

Maximum  string  length 

Quotes  and  carriage-return  allowed 

Re-define  any  token  key? 

Retain  user  keys  from  program  to  program? 


KEY 

REM 

no 

yes 

no 

yes 

yes 

no 

255 

73 

yes 

no 

yes 

no 

yes 

no 

JUST  A  FEW  OF  THE  FEATURES  OF 

SYSRES" 

•  Fast  up/down  scrolling  which  works! 

•  Advanced  repeat-key  routinel 

•  Re-define  any  or  all  leys  is  any  keyword 
(full  or  short  form)  or  as  any  string  up  to  255 
characters  long! 

•  Auto  line  numbering  which  can  feed  a  string 
of  up  to  127  characters  as  weitt 

•  Extended  DOS  support  (requires  DOS  2A  or 
greater}! 

•  Never  enter  anoiher  file  name!  All  file 
commands  worV  from  the  directory! 

•  Supports  multiple  disk  drives! 

•  List  BASIC  programs,  sequential  and 
relative  files  without  loading  them  into 
memory! 

•TRUE     PROGRAM    MERGE    (overlay). 

Supports  subroutine  libraries! 
•Load  and  run  machine  language  programs 

with  parameter  passing! 

•  Supports  multiple  printers! 

•  Automatic  printer  output  with  paging  plus 
formatted  listings  with  full  ASCII  code 
conversion  including  cursor  control  and 
special  characters  for  non-CBM"  printers! 

•  Edit  text  files  and  assembler  source  code 
without  leaving  BASIC! 

•  Renumber  part  of  a  program  or  even 
change  the  order  of  lines! 

•Over  700  FIND/CHANGE  commands 
including  variable  names  ("A$"  wilt  not 
match  "BAt'^),  pattern  matching  with 
"wild-cards",  and  even  commands  to 
remove  spaces  and  REM's! 

•Three  TRACE  modes  including  trace 
variables! 

•  Does  not  affect  BASIC  program  operation! 
•One    AUTO-BOOT  DISKETTE  works  for 

ALL  PET"  or  CBM~  compuitrs  (BASIC  2.0 
or  greater  with  at  least  16k  of  RAM.). 
SYSRES"  rijquircs  NO  ROM  SPACE  Of 
extra  boards,  so  you  can  take  it  with  you  if 
you  want  to  use  another  computer.  It  may 
be  put  above  the  screen  if  you  have  RAM 
there.  It  boots  automatically  without 
disturbing  any  pf ogram  in  RAM! 

•  If,  for  any  reason,  you  arc  not  satisfied 
with  the  SYSRES"  system,  you  may  return 
it  along  with  any  back-up  disks  (within  30 
days)  for  a  full  refund.  Your  disks  will  be 
erased  and  returned  to  you. 

•  Diskette  and  Extensive  Manual  -  only  $75 
(Please     specify   disk    drive    model    when 
ordering.) 


CALL  US  FOR  THE  NAME  OF  YOUR 
NEAREST  DEALER 


We  are  pleased  to  announce  the  aquisition  of  the  author,  Don  Lekei,  and  the  rights  to  SYSRES".  Don  is  now  hard  at  work 
producing  versions  of  our  STOCKFILE"  series  of  integrated  INVENTORY  CONTROL,  POINT  OF  SALE,  ORDER 
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#6, 144  West  15th  St. 
North  Vancouver,  B.C. 
Canada  V7M1R5 


ENTRY,    and    BILL  OF  MATERIALS  packages  for 

the  PET/CBM'"  computers.  The  best  inventory  control 
system  for  the  APPLE  1  [  ■"  will  soon  be  available  for  the 
CBM™.  See  your  local  dealer  for  details! 

SYSRES"  is  a  trademark  of  Solidus  International  Corp. 

(POWER"  is  a  trademark  of  Professional  Software  Inc.) 
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Bellingham,  WA 
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"Your  book  is  EXCELLENT!" 


JIM  STRASMA, 

From  a  letter  to  the  author. 


A  COMPUTE!  Books  Publication 
In  conjunction  with  Level  Limited. 


Programming  The  PET/CBM 


by  Raeto  Collin  West 
The  book  described  by  Jim  Butterfield  as 

"...unquestionably  the  most  comprehensive 
and  accurate  reference  i  have  seen  to  date..." 

The  Reference  Encyclopedia  for  Commodore  2000.3000, 4000,  and  8000  series  computers  and  peripherals. 
Here's  just  a  sample  of  reviewer  and  reader  reaction: 


From  reviewers; 

Educational  Computing  Review  by  Stephen  Pons 

"Of  all  the  books  I  have  read  on  the  PET  this  book  Programming 

the  PET/CBM  by  Raeto  West  must  tank  as  one  of  the  most 

comprehensive  and  readable  accounts  on  the  PET  that  I  have  ever 

had  the  pleasure  to  see... 

"If  you  wish  to  get  more  from  your  PET  than  arcade  games 
and  simple  teaching  programs  then  this  book  is  a  must  for  your 
bookshelf.  It  does  not  matter  whether  you  run  on  BASIC  1 ,  BASIC 
2.  or  BASIC  4  since  all  routines  are  supplied  with  addresses  and 
changes  to  make  them  run  on  any  machines  v^/herever  possible... 

"...this  book,  with  its  lucid  explanations  of  the  PET,  its  useful 
routines  and  programming  hints,  is  an  essential  purchase." 

IPUG  Magazine  Revieiw  (British  PET  User  Group)  by  Ron  Geere 
"This  publication  represents  over  a  year's  intensive  research  ...  and 
the  resulting  product  is  a  valuable  work  of  reference.  A  tremendous 
amount  of  useful  information  has  been  packed  in  this  500  +  page 
work  at  which  I  was  so  over-awed  that  I  did  not  know  how  to 


start  this  review  at  first... 

"This  book  is  a  must  for  every  CBM/PET  user." 

From  readers: 

"...a  book  the  average  to  advanced  user  cannot  afford  not  to 
possess..." 

"My  copy  of  your  'Programming  the  PET/CBM  has  been  in  daily 
use  for  nearly  a  month  and  I  am  finding  It  totally  addictive, 
suffering  severe  withdrawal  symptoms  whenever  I  try  half- 
heartedly to  move  on  to  other  reading  matter.  It  is  without  doubt 
the  best  book  on  its  subject  available  today.. " 

"I  have  recently  acquired  a  copy  of  your  book  Programming  the 
PET/CBM  and  must  congratulate  you  on  its  concept  and  on 
packing  In  so  much  detail.  It's  so  very  much  better  than  anything  I 
have  had  up  to  now  that  it'll  be  my  constant  reference  manual." 

"I  have  received  my  copy  of  Programming  the  PET/CBM  by  Raeto 
West  and  I  have  recommended  it  to  several  of  my  students,  This 
book  is  so  valuable  that  i  cannot  now  afford  to  be  without  it." 


Published  exclusively  in  North  America  by  COMPUTE!  Books.  The  book  is  an  astonishing 
reference  manual  of  useful  information.  Contents  include  this  and  much  more: 


1  Introduction  and  overview:  Plan  of  the  book,  sources 
of  information,  features  and  chronology  of  CBM  hardware. 

2  BASIC  and  how  it  ^orks:  Storage  of  BASIC  and  its 
variables;  tokens,  pointers,  syntax;  optimising  BASIC. 

3  Program  and  system  design:  Capabilities  of  the 
equipment;  charts,  algorithms,  space,  timing. 

4  Effective  programming  In  BASIC:  Seventeen  examples, 
including  subroutines,  dates,  DATA,  INPUT,  rounding. 

5  Alphabetic  reference  to  BASIC  keywords:  Full 
descriptions,  with  examples,  of  all  keywords,  with  methods  for 
adding  additional  commands  not  present  in  CBM  BASIC,  e.g. 
AUTO,  DEL,  OLD,  POP,  PRINT  USING,  SORT,  VARPTR. 

6  Disk  drives:  Descriptions  of  operation  and  w/orkings  of 
disk  drives,  with  BASIC  and  machine-code  examples:  bugs. 

7  Alphabetic  reference  to  disk  BASIC  commands: 
BASIC  4  disk  commands  with  examples  and  notes. 

8  Other  peripherals  and  hardware:  Tape  storage  and 
handling;  printers;  modem;  keyboard;  EPROMs;  reset  switches. 

9  Graphics  and  sound:  Tables  of  CBM  characters;  CRT  chip: 


animation,  bar  plots,  80  by  50  etc.:  user-port  sound. 
10  The  transition  to  machine-code:  Introductory  concepts: 

a  BASIC  monitor:  use  of  MLM,  Supenmon,  Extramon;  easy 

examples. 
T 1  IMore  6502  machine-code:  6502  hardware  features: 

eighteen  common  problems  in  programming;  debugging. 

12  Alphabetic  reference  to  6502  opcodes:  Examples, 
notes,  and  explanations  on  each  opcode  from  ADC  to  TYA. 

13  Using  ROM  routines:  IRQ.  NMI,  RESET;  the  Kernel; 
examples  -  modifying  LIST;  ordinary  and  relocating  loaders. 

14  Effective  6502  programming:  Assemblers;  CHRGET 
and  wedges:  PIAs,  VIA,  IEEE;  common  mistakes. 

15  index  to  BASIC  ROMs  and  RAM;  Memory  map  of  RAM 
and  ROM.  detailing  and  comparing  BASICs  I,  2,  and  4. 

16  Mathematical  programming:  Precision;  equations; 
statistics:  simulation;  finance:  calculus;  machine-code. 

1 7  Programming  In  business  and  education:  Examples, 
applications  and  pitfalls  in  business  and  education. 
Appendices:  6502  reference  charts;  Supermon  listings; 
ASCII;  glossary 
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Programs  which  let  motor  impaired,  nonverbal  people 
communicate  with  others  using  a  computer,  can  be  of 
great  benefit.  Below  are  versions  of  a  menu-communicator 
for  Apple,  PET,  and  VIC  computers. 

Micros  With  Tlie  Handicapped 

Developing  A 
Communications 
Program:  Part  11 

Susan  Semancik  and  Marshall  Curtis 
Delmorvo  Computer  Club 


In  our  last  column,  we  discussed  the  need  for 
developing  a  program  to  help  nonverbal,  motor- 
impaired  indi\iduals  in  their  communication  needs. 
As  the  lollow  ing  outline  shows,  the  second  part  of 
this  series  on  construction  of  such  a  program  will 
identify  some  of  the  considerations  in  the  selection 
of  a  menu  for  the  program: 

I.  [niroduction  (April  issue  of  COMPUTE!) 

A,  Need  for  communications  program 

B,  Outline  of  series 

C,  Reasons  for  tutorial  approach 

II,  Menu  Setup  (June  issue  of  COMPUTEI) 

A.  Type  of  Communication 

1 .  VVord  processing 

2.  Computer  programming 

3.  Daily  routine 

4.  School  clas.ses 

B.  Format  of  Message 

1 .  Considerations 

a.  Output  device  for  message 

b.  Multiple  input  functions 

c.  Maximum  message  length 

d.  Screen  size  of  computer  display 

2.  Calculations 

a.  Number  of  screen  lines  for  message 

b.  Number  of  screen  lines  for  menu 

3.  Positioning 

a.  Top  of  screen 

b.  Bottom  of  screen 

C.  Format  of  Menu 
1.  Menu  entries 

a.  Sentences 

b.  Words 

c.  Characters 


2.  Menu  arrangement 

a.  Row 

b.  Column 

c.  Block 

3.  Menu  spacing 

a.  Number  of  blank  rows  and  cohmins 

b.  Number  of  entries  per  row  or  column 

c.  Number  of  rows  or  columns  per  screen 

D.  Display  of  Menu 

1 .  Static 

a.  PET  computer 

b.  VIC  computer 

c.  Apple  II  computer 

2.  Dynamic 

There  are  many  things  to  consider  when  de- 
veloping a  communications  program.  The  most 
fundamental  is  the  purpose  for  w^iich  communication 
is  desired.  Rather  than  develop  one  program  to  deal 
with  all  types  of  communication  needs,  it  might  be 
better  to  have  separate  programs  dedicated  to  specific 
objectives  —  for  instance,  a  program  to  do  word  pro- 
cessing functions  with  printer  or  modem  output;  or 
a  program  lo  communicate  to  a  computer  in  a  prog- 
ramming language  such  as  BASIC,  PASCAL,  or 
machine  language;  or  a  program  to  communicate 
with  others  on  a  daily  routine  basis;  or  a  program  to 
use  specific  vocabularies  for  different  school  classes; 
etc.  A  list  of  communication  needs  compiled  on  an 
individual  basis  among  nonverbal,  motor-impaired 
persons  would  have  many  similar  requirements, 
regardless  of  differences  in  computer  equipment 
available  or  alternative  input  devices  needed. 

We  will  start  with  the  development  of  a  program 
to  communicate  with  others  on  a  daily  basis,  and  will 
develop  other  types  of  programs  as  requests  warrant 
them.  Having  decided  on  the  type  of  communication, 
the  next  choice  to  consider  is  the  format  for  com- 
munication: will  the  user  be  communicating  by 
selecting  from  a  menu  of  sentences,  words,  charac- 
ters, or  a  combination  of  these?  Must  the  physical 
line  length  of  the  computer's  display  screen  be  the 
deciding  factor  in  this  choice?  Not  necessarily.  With 
the  use  of  vertical  and/or  horizontal  scrolling,  screen 
sizes  do  not  have  to  limit  the  length  of  menus  or 
messages. 

If  enough  computer  memory  or  a  disk  is  avail- 
able, even  multiple  screens  or  "pages"  of  menus 
could  be  alternately  displayed  to  increase  the 
number  of  selections  that  can  be  made  rapidly.  If 
screen  size  is  limited,  a  possible  alternative  might 
be  to  have  a  menu  of  sentences  and/or  words  per- 
manently displayed  on  a  large  poster  rather  than 
on  the  computer's  .screen.  Then  ihc  user  could 
access  the  poster's  menu  by  a  row/column  or 
number  selection  method,  with  the  choice  being 
displayed  on  a  printer,  or  even  verbalized  by  a 
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baud  rates  to  9600  -  switcti.  selectable  upper,lower, 
lowerupper  case  -  works  witti  WORDPRO,  BASIC  and 
other  software  -  includes  case  and  power  supply. 

MODEL-ADA1450     149,00 

CENTRONICS'NEC  PARALLEL  INTERFACE  -  address- 
able -  tiigLi  speed  -  switcti  selectable  upper  lower, 
lowerupper  case  -  works  with  WORDPRO,  BASIC  and 
ottier  software  -  has  Centronics  36  pin  ribbon  connector 
at  end  of  cable, 

MODEL -ADA1 600     129.00 

CENTRONICS  730/737  PARALLEL  INTERFACE  -  as 
above  but  witti  Centronics  card  edge  connector  at  end 
of  cable. 

MODEL -ADA730     129.00 

COMMUNICATIONS  INTERFACE  WITH  SERIAL  AND 
PARALLEL  PORTS  -  addressable  -  software  driven  - 
true  ASCII  conversion  -  selectable  reversal  of  upper- 
lower  case  -  baud  rates  to  9600  -  Lialf  or  full  duplex  -  X- 
ON.  X-OFF-selectable  carriage  return  delay -32  chiar- 
acter  buffer  -  Centronics  compatible  —  much  more, 

MODEL -SADI     295.00 

ANALOG  TO  DIGITAL  CONVERTER  -  1 6  channels  -  0 
to  5.12  volt  input  voltage  range  -  resolution  is  20  milli- 
volts per  count  -  conversion  time  is  less  than  1 00  micro- 
seconds per  channel. 

MODEL -PETSETI     295.00 

REMOTE  CONTROLLER  WITH  CLOCK-CALENDAR 
-  controls  up  to  256  devices  using  the  BSR  XI 0  remote 
control  receivers  -  8  digital  inputs,  TTL  levels  or  switch 
closure  —  8  digital  outputs,  TTL  levels, 

MODEL- PETSET2     295.00 

All  prices  are  in  US  dollars  for  1 20VAC. 

Prices  on  220  VAC  slightly  higher. 

Allow  $5.00  shipping  &  handling,  foreign  orders 

add  10%  for  AIR  postage. 

Connecticut  residents  add  7Vp%  sales  tax. 

All  prices  and  specifications  subject  to  change  without  notice. 

Our  30  day  money  back  trial  period  applies. 

MASTER  CHARGE  VISA  accepted. 

MENTION  THIS  MAGAZINE  WITH  YOUR  ORDER 

AND  DEDUCT  5%  FROM  TOTAL, 

IN  CANADA  order  from:  Batteries  Included,  Ltd.,  71  IVlcCaul 

Street,  F6  Toronto.  Canada  M5T2X1.  (416)596-1405. 

IN  THE  USA  order  from  your  local  dealer  or  direct:  Connecticut 

microcomputer.  Inc..  34  Del  Mar  Drive,  Brooktield.  CT  06804, 

(203)775-4595. 
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Connecticut  microcomputer,  Inc. 

34  Del  Mar  Drive,  Brookfield,  CT  06804 
203  775-4595  TWX:  710  456-0052 
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computer-controlled  speech  synthesizer. 

A  Versatile  And  Portable  Program 

In  the  series  of  articles  we  will  be  presenting  on 
communications,  we  will  be  looking  al  some  of  the 
special  features  of  three  different  computers  and 
input  devices  we  have  available.  This  will  mean 
that  we  will  want  the  ]jrogram  we  develop  to  be  as 
versatile  and  ptjitable  as  possible,  and  will  tr)'  not 
to  use  features  peculiar  to  a  particular  system  if  a 
more  standard  approach  can  be  foimd.  This  will 
help  those  readers  who  want  to  develop  a  similar 
communications  program  for  different  systems. 
Tlie  three  computers  we  will  use  have  the  following 
screen  characteristics:  I )  Commodore  PEl^  com- 
puter with  25  lines  of  40  characters  each;  2)  Com- 
modore VIC  computer  with  23  lines  of  22  charac- 
ters each;  and  3)  Apple  II  computer  with  24  lines 
of  40  characters  each. 

Since  this  program  will  involve  comnumicating 
with  others  on  a  daily  basis,  each  user  must  make 
up  an  individual  list  of  words  involving  his/her  own 
routines.  Start  with  a  list  of  frequently  used  names 
of  people,  places,  and  articles,  and  of  activities, 
actions,  or  descriptions  most  often  associated  with 
these  words.  Also,  consider  word  endings  if  gram- 
matical structure  will  be  important  in  yoiu"  mes- 
sages, as  well  as  punctuation,  numbers,  and  special 
svmbols.  The  alphabet  should  al.so  be  included  so 
words  can  be  formed  that  are  not  accessible  from 
the  menu. 

Individualizing  the  menu  will  speed  up  the 
communication  process.  Not  only  can  a  message  be 
formed  faster  with  the  computer's  help,  but  the 
formation  will  not  rec]uire  the  active  involvement 
of  tlie  person  with  whom  you  want  to  communicate. 
The  computer  would  be  used  in  this  case  as  a  re- 
corder of  the  message,  so  that  there  will  be  con- 
tinuity of  expression,  and  the  message  can  l^e  re- 
peated without  having  to  be  reformed.  Using  the 
soiuid  capability  of  most  home  computers,  an 
audible  signal  could  also  be  given  when  a  message 
is  ready  for  viewing. 

For  this  demonstration  program,  we  will  choose 
a  menu  formal  thai  will  include  words  and  charac- 
ters. If  you  want  the  entire  menu  to  be  visible  al  all 
times,  then  the  computer's  display  screen  charac- 
teristics will  determine  the  size  and  sUiiclure  of  the 
menu.  This  type  of  menu  will  be  called  a  static 
menu  and  will  be  shown  first,  since  it  is  the  easiest 
to  create  in  a  general  fashion  for  any  type  ol  home 
computer.  Later,  we  will  investigate  several  types 
of  dvnamic  menus,  such  as  multiple  menus  and 
scrolling  menus. 

Next,  decide  on  whether  the  message  you 
form  will  be  sent  to  an  external  device,  and/or 
displayed  on  the  computer's  screen.  If  it  will  only 


be  sent  to  an  external  device,  such  as  a  printer, 
then  the  entire  screen  can  be  used  for  the  menu.  If 
it  will  also  be  sent  to  the  screen,  then  consider  the 
maximum  length  necessary  for  your  messages.  To 
calculate  the  number  of  screen  lines  needed  for  the 
message  area  in  a  static  menu,  divide  tiie  maxinnun 
message  length  by  the  number  of  characters  con- 
tained in  the  computer's  screen  width.  Round  up  if 
any  remainder  exists,  and/or  add  one  to  the  result 
if  you  don't  want  words  split  at  the  right  edge  of 
the  screen. 

Also,  decide  if  you  will  need  several  input 
functions  and,  if  so,  will  they  be  performed  bv  an 
alternative  inpiU  device,  or  menu-driven  from  the 
screen.  Input  functions  wifl  be  the  topic  of  a  later 
column,  but  they  can  include  such  things  as  erasing 
your  last  entry  from  the  message,  changing  the 
selection  speed  for  input,  changing  menus,  changing 
output  devices,  or  alternating  between  areas  of  the 
.screen.  If  these  functions  are  selected  from  the 
screen,  then  yoin-  communication's  menu  area  will 
be  smaller  for  a  static  menu. 

We  will  a.ssume  in  this  demonstration  that  160 
characters  will  be  ihe  maxinnun  message  length  to 
be  displayed  on  the  compiuer's  screen.  Also,  we 
will  reserve  two  lines  of  the  screen  for  input  func- 
tions, and  will  include  an  extra  line  in  the  message 
area  to  take  care  of  words  that  would  otherwise  be 
split  at  the  right  edge  of  the  screen.  Ihis  means 
that  our  three  computers  would  rec|uire  5,  9,  and  5 
lines,  respectively,  of  the  screen  for  the  message 
area,  and  would  have  18,  12,  and  17  lines,  respec- 
tively, remaining  for  the  menu  area. 

Example  1:  Commodore  VIC  Computer 

160/22  =    8   lines  for  message 

-I- 1   for  no  edge-splitting  of  words 

9   lines  for  message  area 
-1-2   for  input  functions 
23  -  1 1  =   12  lines  for  menu 

The  menu  can  be  arranged  in  rows,  columns, 
blocks,  etc.  Remember  that  the  main  consideration 
in  the  arrangement  is  how  easy  it  will  be  to  indicate 
and  retrieve  a  .selection.  The  row  or  column  ar- 
rangements give  .sufficient  struct  me  to  satisfy  the 
selection  consideration.  For  this  demonstration,  we 
will  use  a  column  arrangement,  with  an  attempt 
made  to  set  the  words  in  columns  sinuilating  sen- 
tence structure,  and  with  characters  appearing  in 
an  end  column. 

Spacing  between  adjacent  columns  and  rows 
will  be  a  factor  of  the  distance  the  user  will  be  from 
the  computer's  screen,  in  conjimction  with  the 
charactei-  size  displayable  by  liic  computer.  If 
vision  is  also  a  problem  for  the  user,  can  the  com- 
puter's characters  be  displayed  larger?  Yes,  but 
since  that's  a  concern  shared  bv  manv  others  who 
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may  not  need  a  communications  program,  we  will 
address  that  problem  as  a  separate  issue  in  a  later 
article. 

For  our  demonstration  program,  we  will  as- 
sume one  blank  row  between  column  entries,  and 
one  space  between  adjacent  columns.  The  number 
of  entries  per  column  will  be  the  quotient  when 
you  divide  the  nimiber  of  screen  lines  for  the  menu 
by  one  more  than  ti\e  nutnber  of  blank  rows  be- 
tween column  entries.  This  means  that  the  PET, 
VIC,  and  Apple  computers  can  have  9,  6,  and  8 
column  entries,  respectively,  with  the  decisions 
made  so  far. 

Example  2:  Apple  II  Computer 
17/2  =  8  entries  per  column 

Since  the  width  of  each  column  will  be  deter- 
mined by  the  largest  word  within  it,  group  your  list 
of  words  into  sentence  structure  arrangement,  and 
determine  the  nimibcr  of  columns  thai  will  form  a 
static  menu  for  your  screen  width.  Sample  menus 
follow  for  each  of  the  three  computers: 

Example  3:  Menu  for  the  PET  Computer: 

DOCTOR    I  IS       HAVE  COME    SEE   INGEDS 

TEACHER  YOU  ARE  HAS      BATH    EAT    AOTFR 
WILL  WE     GO     GOOD  DRINK  AND  .ULHCP 

Example  4:  Menu  for  the  VIC  Computer: 

DR.  IS  COLD  INGEDS12 
I  AM    WHEN     AOTFR34 

YOU  ARE  DRINK  .ULHCP56 
MOM  EAT  WANT  ?MYWKB78 
DAD  NO  TIME  ,VJQZX90 
HOT  YES   SLEEP        ;$%()'+- 

Example  5:  Menu  for  the  Apple  Computer: 

DOCTOR    I  IS       HAVE  COME    SEE  INGEDS 

TEACHER  YOU  ARE  HAS      BATH    EAT  AOTFR 
WILL  WE     GO     GOOD  DRINK  AND  .ULHCP 

Once  you've  given  the  menu  sufficient  thought, 
then  one  of  the  last  decisions  to  be  made  is  the 
placement  of  the  commimications  menu  and  the 
input  functions  menu,  either  at  the  top,  bottom,  or 
middle  of  the  screen.  And,  if  the  message  is  also  to 
be  placed  on  the  screen,  where  \vill  it  go?  For  our 
demonslralion  pi'ogram,  we  will  assume  the  com- 
munications menu  will  be  in  the  middle  of  the 
screen,  with  the  message  area  being  either  at  the 
top  or  bottom  of  the  screen.  We  are  also  assuming 
that  the  screen  columns  are  numbered  from  left  to 
right  starting  from  one,  and  the  screen  rows  are 
numbered  from  top  to  bott(jm  starting  from  one. 

We  are  finally  at  a  point  where  we  can  start  to 
consider  the  programming  aspect  of  the  project.  It 
may  seem  that  it  took  us  a  long  time  to  get  to  this 
point,  but  if  not  enotigh  attention  is  paid  to  the 
choosing  and  positioning  of  the  elements  of  the 
menu,  then  no  amount  of  programming  tricks  will 


Example  6:  Display  screen  placement. 

a)         Screen  cols:  Max.  Col.  # 

Screen  rows:     1 


Max.  Row 

b) 


1 *■ 

1 

MESSAGE  AREA 

# 

COMMUNICATIONS  MENU  AREA 

INPUT  FUNCTIONS  MENU  AREA 

INPUT  FUNCTIONS  MENU  AREA 

COMMUNICATIONS  MENU  AREA 

ME.SSAGE  AREA 

make  this  be  a  functional  tool  for  the  motor 
impaired,  non\erbal  user. 

A  Simple  BASIC  Program 

We  will  start  with  a  simple  BASIC]  program  that 
will  enable  you  to  view  your  individual  menus  on 
your  computer's  display  screen.  Programs  1 
through  3  contain  programs  for  our  three  com- 
puters to  display  the  menus  of  Examples  3-5  by 
rows.  The  following  is  a  list  of  variables  that  will  be 
used  in  those  programs: 

W  =  the  number  of  characters  per  screen 
widtft 

RM  =  the  number  of  rows  in  the  communica- 
tions menu 

BR  =  the  number  of  blank  rows  between 
column  entries 

CM  =  the  nimiber  of  columns  in  the  com- 
mimications menu 

BC;  =  the  number  of  spaces  between  adjacent 
columns 

RI  =  the  number  of  rows  in  the  input  functions 
menu 

SR  =  the  starting  screen  row  for  the  com- 
munications menu 

SC  =  the  starting  .screen  position  for  the  1st 
column 

S( )  =  the  starting  column  positions  for  each 
column 

L( )  =  the  width  of  each  column 
P  =  the  tabbing  position  for  a  column 

Note  that  line  75  of  the  program  is  written  for  a 
T.'\B  ftmction  which  starts  count  at  zero.  If  your 
computer's  TAB  function  starts  cotint  at  one, 
replace  line  75  with  P  =  S(C)  +  TP.  In  line  95,  TP  is 
used  to  adjust  the  TAB  value  for  com]>uters  which 
can  TAB  beyond  the  screen  width.  For  those  that 
don't,  this  line  can  be  adjusted  or  deleted.  If  your 
system  doesn't  allow  variable  dimensions  as  in 
statement  25,  then  set  the  DIM  for  each  variable  to 
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the  value  of  W.  ALso,  on  other  computers  you  may 
need  to  enclose  all  your  data  entries  within  quota- 
tion marks. 

Line  65  is  a  check  to  be  sure  the  menu  as  des- 
cribed will  indeed  fit  on  the  screen.  The  prosrranis 
for  each  computer  use  REM  statements  to  explain 
important  steps.  These  are  only  included  for  your 
information,  and  do  not  have  to  be  typed  in  as  part 
of  the  program.  Notice  that  the  lines  that  change 
for  the  different  computers  are  lines  10,  20,  30,  95, 
and  140-195. 

By  following  the  programs,  you  should  be  able 
to  make  suitable  ciianges  to  run  the  program  on 
your  system  if  it  is  different.  Try  changing  vour 
menu  and  some  of  the  program  parameters,  sucli 
as  number  of  columns,  number  of  blank  rows 
between  column  entries,  starting  row  or  colimm 
position  on  the  screen.  You  should  get  a  feel  for 
how  flexible  this  program  can  be. 

In  the  next  i.ssuc  we'll  cover  the  selection  pro- 
cess in  tlie  program.  Will  selected  entries  be  re- 
trieved from  DATA  lists,  subscripted  variables, 
memor)-  blocks,  or  from  the  screen  itselP  We  will 
al.so  need  to  look  ahead  at  the  possibility  of  a  dy- 
namic menu  and  how  multiple  menus  can  be  en- 
tered without  disturbing  the  How  of  the  program. 
Let  us  know  if  you  have  any  special  ideas  vou'd  like 
developed  in  this  program,  and  we'll  tr\  to  incor- 
porate them  as  we  go  along. 

Dchnarx'a  l.mnjiuli'r  CJith 

P.O.  Box  36 

Wallops  I slaml,  VA  23337 


Program  1 . 

5  REM  EXAMPLE  8A)  PET  COMPUTER 
10  PRINT  CHRS (147) ; :REM  CLEAR  TE 
20  W=40:RM=9:BR=1 :CH=7:BC=1:RI=2 

:REM  SET  MENU  PARAMETERS 
25  DIM  S(CM) ,L(CM) :S(1}=SC 
30  DATA  7,4,4,4,5,3,6:REM  COLUMN 
3  5  IF  CH=1  THEN  5  0 
38  REM  CALCULATE  STARTING  POSITI 

COLUMN 
40  FOR  1=2  TO  CM;READ  L(I-1):S(I 

(I-1)+BC:NEXT  I:READ  L(CM) 
50  IF  SR=1  THEN  70 
60  FOR  X=l  TO  SR-1:PRINT:NEXT  X: 

ON  CURSOR  TO  1ST  ROW  OF  MENU 
65  LP=S(CM) +L(CM)-1:IF  LP>W  THEN 
70  TP=0:FOR  R=l  TO  RM:FOR  C= 1  TO 

$ 
75  P=S(C)-1+TP 
80  PRINT  TAB{P) ;M$; :NEXT  C 
90  IF  S(CM) +LEN(M$)-1<W  THEN  PRI 

0:REM  WRAPAROUND  ADVANCES  A 
9  5  IF  BR=0  THEN  TP=TP+W:IF  TP>87 

:REM  UPDATE  TAB  IF  LINE  ENDS 

LF 
100  IF  BR=0  THEN  120 
110  FOR  B=l  TO  BR:PRINT:NEXT  B:R 

NK  ROWS  BETWN  COLUMN  ENTRIES 
120  NEXT  R 
130  GOTO  130:REM  DISPLAY  ISN'T  D 


XT  SCREEN 
SR=3:SC=1 


WIDTHS 
ON  OF  EACH 
)=S(I-1)+L 

REM  POSITI 

200 

CM: READ  M 


NT:GOTO  10 
LINE 

THEN  TP=0 

W/NO  ~ 


EM  SKIP  BLA 


ISTURBED  UN 


TIL  USER  BREAKS  PROGRAM 

139  REM  ENTER  DATA  BY  ROWS 

140  DATA  DOCTOR, I, IS, HAVE, COME, SEE, INGEDS 
145  DATA  TEACHER, YOU, ARE, HAS, BATH, EAT,"  ACT 

FR" 

150  DATA  WILL, WE, GO, GOOD, DRINK, AND, .ULHCP 
155  DATA  HOW, DO, CAN, BAD, SLEEP, IN, 7MYWKB 
160  DATA  WHO,GET,AM,DID,BED,QUT,",VJQZX" 
165  DATA  WHAT, MOM, WANT, HOT, RADIO, TV, ":$% 0  ' 

170  DATA  WHERE, DAD, TO, COLD, ROOM, YES, " !*/"=: 

175  DATA  WHEN, JOHN, TIME, THE, FOOD, NO, -01234 
180  DATA  WHY, RICK, DAY, CALL, PLAY, AT, +56789 
200  PRINT  "MENU  SIZE  ERROR! ": END 

Program  2. 

S  REM  EXAMPLE  86)  VIC  COMPUTER 

10  PRINT  CHR$ (147) ; :REM  CLEAR  TEXT  SCREEN 

2  0  W=  22 : RM=  6 : BR= 1 : CM=  4:BC=1:RI=2:SR=3:SC=1 

:REH  SET  MENU  PARAMETERS 
25  DIM  S(CM) ,L(CM) :S(1)=SC 
30  DATA  3,3,5,8:REM  COLUMN  WIDTHS 
35  IF  CM=1  THEN  50 
38  REM  CALCULATE  STARTING  POSITION  OF  EACH 

COLUMN 
43  FOR  1=2  TO  CM:READ  L C I-l) : S ( I ) =S ( I-l) +L 

(I-1)+BC:NEXT  I:READ  L(CM} 
50  IF  SR=1  THEN  70 
60  FOR  X=l  TO  SR-1 :PRINT:NEXT  X:REM  POSITI 

ON  CURSOR  TO  1ST  ROW  OF  MENU 
65  LP=SCCM) +L(CM)-1:IF  LP>W  THEN  200 
70  TP=0:FOR  R=l  TO  RM:FOR  C=l  TO  CM:READ  M 

S 
75  P=S(C)-1+TP 
80  PRINT  TAB ( P) ;M$; : NEXT  C 
90  IF  S(CM) +LEN(MS)-1<W  THEN  PRINT:GOT0  10 

0:REM  WRAPAROUND  ADVANCES  A  LINE 
95  IF  BR=0  THEN  TP=TP+W:IF  TP>87  THEN  TP=0 

:REM  UPDATE  TAB  IF  LINE  ENDS  W/NO  ~ 

LF 
100  IF  BR=0  THEN  120 
110  FOR  B=l  TO  BR:PRINT:NEXT  B:REM  SKIP  BLA 

NK  ROWS  BETWN  COLUMN  ENTRIES 
120  NEXT  R 
130  GOTO  130:REM  DISPLAY  ISN'T  DISTURBED  UN 

TIL  USER  BREAKS  PROGRAM 

139  REM  ENTER  DATA  BY  ROWS 

140  DATA  DR. ,IS,C0LD,INGEDS12 
145  DATA  I, AM, WHEN,"  A0TFR34" 
150  DATA  YOU, ARE, DRINK, .ULHCP56 
155  DATA  MOM, EAT, WANT, 7MYWKB78 
160  DATA  DAD,NO,TIME," ,VJQZX90" 
165  DATA  HOT, YES, SLEEP, ";$%() '+-" 
200  PRINT  "MENU  SIZE  ERROR! ": END 

Program  3. 

5  REM  EXAMPLE  8C)  APPLE  II  COMPUTER 

10  TEXT  :  HOME  :  REM  CLEAR  TEXT  SCREEN 

2  0  W=40:RM=8 : BR=1 : CM=7 : BC=1 : RI=2 : SR=3 :SC=1 

:REM  SET  MENU  PARAMETERS 
25  DIM  S(CM) ,L(CM) :S(1)=SC 
30  DATA  7,4,4,4,5,3,6:REM  COLUMN  WIDTHS 
35  IF  CM=1  THEN  50 
38  REM  CALCULATE  STARTING  POSITION  OF  EACH 

COLUMN 
40  FOR  1=2  TO  CM:READ  L ( I-l) : S (I) =S ( 1-1} +L 

(I-1)+BC:NEXT  I:READ  L(CM) 
50  IF  SR=1  THEN  70 
60  FOR  X=l  TO  SR-1:PRINT:NEXT  X : REM  POSITI 

ON  CURSOR  TO  1ST  ROW  OF  MENU 


65  LP=S(CM)+L(CM}-1:IF  LP>W  THEN  200 

70  TP=0:FOR  R=l  TO  RM:FOR  C=l  TO  CM:READ  M 

$ 
75  P=S(C)-1+TP 
80  PRINT  TAB(P) ;M$; :NEXT  C 
90  IF  S(CM) +LEN(M$)-1<W  THEN  PRINT:G0TO  10 

0:REM  WRAPAROUND  ADVANCES  A  LINE 
95  IF  BR=0  THEN  TP=TP+W:IF  TP>37  THEN  TP=0 

:REM  UPDATE  TAB  IF  LINE  ENDS  W/NO 

LF 
100  IF  BR=0  THEN  120 
110  FOR  B=l  TO  BR;PRINT:NEXT  B:REM  SKIP  BLA 

NK  ROWS  BETWEEN  COLUMN  ENTRIES 
120  NEXT  R 
130  GOTO  130:REH  DISPLAY  ISN'T  DISTURBED  UN 

TIL  USER  BREAKS  PROGRAM 

139  REM  ENTER  DATA  BV  ROWS 

140  DATA  DOCTOR,  I , IS , HAVE , COME , SEE , INGEDS 
145  DATA  TEACHER, YOU, ARE, HAS, BATH, EAT,"  AOT 

FR" 
150  DATA  WILL, WE, GO, GOOD, DRINK, AND, .ULHCP 
155  DATA  HOW, DO, CAN, BAD, SLEEP, IN, 7MYWKB 
160  DATA  WHO,GET,AM,DID,BED,OUT,",VJQZX" 
165  DATA  WHAT,M0M,WANT,HOT,RADI0,TV,";S%() ' 

n 

170  DATA  WHERE, DAD, TO, COLD, ROOM, YES, "!*/"=: 

■  I 

175  DATA  WHEN, HELP, TIME, CALL, FOOD, NO, +56789 
200  PRINT  "MENU  SIZE  ERROR! ":END  t 
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Learning  With 
Computers 


Mary  M.  Humphrey 

Teaching  Tools:  Microcomputer  Services 

Summer  Computing 

This  iall  niaiiv  teachers  will  lie  readiiitr  some  new 
answers  lo  an  old  assignment:  "How  I  Spent  My 
Summer  Vacation."  They  may  have  already  read 
reports  of  .summer  camps  with  bugs,  but  this  time 
the  bug.s  arc  in  program.s  and  the  correct  spelling 
of  bile  is  b-y-t-e. 

A  new  type  of'speciahv  camp,  the  computer 
camp,  is  gaining  popularity.  Five  years  ago,  the 
first  camp  to  include  computer  in,struction  was 
started  in  Connecticut-  It  was  liegun  wiiIi  the  idea 
that  computing  is  I'un,  and  childien  need  oppot- 
limilies  to  learn  about  computing  as  an  educational 
and  creative  recreation.  The  idea  has  spread,  and 
tliis  \car  there  are  several  computer  camps  from 
C^ape  Cod  to  San  Diego.  We  can  expect  their  lumi- 
bers  to  continue  to  grow  as  more  children  begin 
using  compiuers  in  school  and  at  home. 

Recently  a  friend  asked  his  13  year-old  son  if 
he  wanted  to  go  to  a  computer  camp  this  summer. 
Daniel,  who  had  been  working  with  computers  at 
school  and  at  home,  was  very  excited  about  the 
idea.  His  first  question  was,  "What  spoils  and  siuii 
do  (hey  have?"  He  then  wanted  to  know,  "Are 
there  going  to  be  any  kids  my  age?"  and,  "Who's 
going  to  be  nuining  it?"  It  wasn't  until  the  next  day 
thai  Daniel  asked  liis  father,  "What  computers  are 
they  going  to  have,  and  what  are  they  going  to 
leach  us?"  After  thinking  over  the  answers  for 
awhile,  he  asked  one  last  question,  "Suppose  I 
don't  go  to  camp  this  summer,  could  I  have  the 
money  to  buv  mv  <nv'n  computer  instead?" 

The  last  tjuestion  was  a  particularly  good  one. 
For  kids  like  Daniel  who  have  had  a  lot  of  computing 
experience,  are  confident  and  can  get  the  help 
they  need  at  school  or  at  home,  having  their  own 
machine  might  be  a  better  investment  than  going 
to  cam]>.  for  kids  who  are  just  Iieginning  to  learn 
about  computers,  a  computer  camp  can  provide 
the  instruction  they  need  to  make  good  use  of  their 
own  machine.  For  kids  who  are  interested  in  pro- 
jects beyond  their  teachers'  or  parents'  skills,  a 
computer  camp  can  be  an  enjoyable  way  to  get 
special  help.  The  decision  of  whether  to  go  to 
a  camp,  and  to  which  one,  should  depend  on 


matching  a  child's  needs  and  interests  to  what  a 
camp  has  to  offer. 

What  To  Look  For  In  A  Computer  Camp 

When  1  began  contacting  compiuer  camps  for 
information  (see  Table),  I  found  Daniel's  questions 
quite  useful.  They  cover  several  importatu 
similarities  and  differences  among  computer 
camps: 

1)  Camping  Activities.  Most  computer  camps 
offer  a  variety  of  "sports  and  stuff"  Hiking,  swim- 
ming and  field  sports  are  available  at  all  of  the 
camps  I  contacted,  and  some  also  provide  tciuiis, 
riding,  Ijoating,  field  trips,  and  indoor  sports. 
Crafts,  campfires.  and  other  traditional  camping 
activities  are  included  at  all  of  the  overnight  camps. 

The  amount  of  activities  and  the  lime  .sched- 
uled for  them  is  related  to  the  length  of  the  camping 
session.  Most  four  week  or  longer  sessions  allow  a 
large  part  of  the  day  for  non-com[Ki(ing  activities, 
while  one  or  two  week  sessions  usually  provide 
more  intensive  computing  experiences. 

2)  Other  (lainpi-rs.  Some  of  the  camps  I  c;oni  acted 
accept  girls  and  boys  as  young  as  7  yeai's  old,  but 
most  camps  specify  a  10  to  18  year-old  age  range. 
AW  of  the  camps  welcome  beginners,  f  he  director 
of  a  camp  starting  its  third  .season  said  that,  while 
as  many  as  half  of  his  campers  have  no  previous 
computing  experience,  he  al.so  has  a  lumiber  of 
return  students  who  receive  advanced  insti  uction. 

Ill  addition  to  their  student  instruction,  one 
camp  offers  a  special  six  week  scss'on  for  teachers 
on  how  to  teach  about  computers  and  programming. 
During  the  last  three  weeks  of  camp,  each  teacher 
works  with  two  of  tlie  sttideiu  campers. 

3)  Camp  Staff.  Staff  can  be  described  as  either 
computing  or  camping  staff,  "indoor  and  outdoor 
people"  as  one  supervisor  termed  them.  The 
camping  staffs  are  generally  people  with  experience 
in  leading  sports,  crafts  and  group  activities.  Some 
camps  are  managed  by  professional  caiuping 
organizations. 

The  computing  staffs  vary  widely  among 
caiups.  One  camp  limits  its  computer  instiuctors  to 
teachers  who  have  had  experience  with  teaching 
children  about  computers.  Another  camp  employs 
university  faculty  and  students  from  education  and 
computer  .science  departments.  They  aLso  bring  in 
special  guest  speakers  from  the  computer  industry. 
Such  siafTdifferences  may  reflect  differing  pro- 
portions of  young  beginners  and  older  advanced 
students  at  each  camp. 

4)  Computing  liistruclio}}.  All  the  camps  provide 
instruction  in  the  roles  of  computers  in  everyday 
life  and  in  how  computers  work.  Beginning  BASIC 
piogramming  is  also  included.  Camps  with  longer 
sessions  usually  leach  additional  topics  such  as 


Ainiimx.irsA  whole 

MEW  WORLD  OFSOFTWm. 


Scene  from  BETA  FIGHTER  during  creation  using  the  DRAWPIC  graphics  editor. 


HODGE  PODGE:  by  Marsha  Meredith 

(Atari  and  Apple) 
NOW  AVAILABLE  FOR  ATARH!!  This  captivating 
program  is  a  marvelous  learning  device  for  children 
from  18  monlhs  to  6  years.  HODGE  PODGE  consists 
of  many  cartoons,  animation  and  songs  v/hicfi  appear 
when  any  key  on  the  computer  is  depressed.  A  must 
for  any  family  containing  young  children. 
PRICE $19.95  diskette 


□  PM  EDITOR:  by  Dennis  Zander  (Atari,  16K) 

Creale  your  awn  fast  action  graphics  game  for  the 
Atari  400  or  800  using  its  player  missile  graphics  fea- 
tures By  using  player  data  stored  as  strings,  players  can 
be  moved  or  changed  (tor  animation)  at  machine  Ian- 
Buage  speed  All  ttits  is  done  with  string  variables 
fP0$(Y)=SHIP4)  This  program  is  designed  to  permit 
creation  of  up  to  4  players  on  the  screen  store  them  as 
string  data  and  trien  immediately  try  them  out  in  the 
demo  game  included  in  the  program  Instructions  for 
use  in  your  own  game  are  incStided  PM  EDITOR  was 
used  to  create  the  animated  characters  mARTWORX 
RINGS  OF  THE  EMPIRE  and  ENCOUNTER  AT  OUESTAR IV. 
PRICE  t29.95 cassette  t33.95diskelte 

□  ROCKET  RAIDERS  bt  Richard  Petersen   |Atari24K) 
Defend  your  asteroid  base  against  pulsar  tx)mbs.  roc 

kets,  lasers,  and  the  dreaded  stealth  saucer"  as  aliens 
attempt  to  penetrate  your  protective  torce  field-  Precise 
target  sighting  allows  you  to  lire  at  the  enemy  using  mag 
netic  impulse  missiles  to  help  protect  your  colony  and 
Its  vital  structures 
PRICE  $19.9S cassette  I23.9S  diskette 

C  FOREST  FIRE Tt/*0:  by  Richard  Petersen  (Atari  24K) 

FOREST  FIREl  tias  b^en  enhanced  and  now  offers  a  t^o 
player  mode  for  head  to  head  competition  to  see  who  can 
survive,  sutler  the  least  damage  and  pul  their  fire  out  first. 
User  input  now  determines  landscape,  wind  and  weather 
conditions,  ottering  limitless  game  variation.  FOREST  FIREs 
excellent  color  graphics  have  been  made  even  better,  turnirg 
your  computer  into  a  super-detai  led  fire  scannec 
PRICE S16.95  cassette  SZ0.95diskette 

D  GIANT  SLALOM:  by  Dennis  Zander  (Atari.  16K) 

Bring  the  WinterOlympicstoyour  com  puter  anytime  of 
the  yead  Lise  the  joystick  to  guide  your  skier's  path 
down  a  giant  slalom  course  consisting  of  open  and 
closed  gates  Choose  from  three  levels  of  difficulty 
Take  practice  runs  or  compete  against  from  two  to 
eight  additional  skiers 
PIflCE  (15.95 cassette  tl9.95diskette 

□  THE  PREDICTOR  by  Thomas  Barker 

(Apple.  Atari  TRS  80.  North  Star  and  CP/M  (M  BASIC) 
This  IS  a  complete  oackage  that  covers  least  squares 
fitlinj  of  parameters  lor  two  or  more  variables  THE 
PREDICTOR  can  be  used  for  predicting  sales  and  pro 
cess  tjehavior.  trend  analysis,  model  building  and  many 
other  uses  calling  lor  multilinear  regression  techniques 
Each  option  in  the  program  is  prompted  witri  simple 
VES'NO  commands  making  It  venf  easy  to  use 
PRICE  t29.95  diskette 


O  PHOT:  by  Michael  Piro  (Atan,  16K) 

Pilot  your  small  airplane  to  a  successful  landing  using 
both  joysticks  to  control  ttirottle  and  attack  angle.  PILOT 
produces  a  true  perspective  rendition  of  the  runway, 
which  is  constantly  changing.  Select  from  two  levels  of 
pilot  proliciency 
PRICE  $16.95 cassette  $20.95 diskette 

n  TEACHER'S  PET:  by  Arthur  Walsh  (Atari,  Apple. 

TRS80,PET.  North  Star  and  CP'f^  (IVIBASIC)  systems) 
This  IS  an  introduction  to  computers  as  wen  as  a  learn, 
ing  tool  tor  the  young  computenst  (ages  3-7)  The  pro- 
gram provides  counting  practice,  letter-word  recognition 
and  three  levels  of  math  skills. 
PRICE  $14,95cassette$l8.95di5kette 

D  MAIL  LIST  3.0;  (Atari.  Apple  and  North  Star) 

The  very  popular  MAIL  LIST  2  2  has  now  twen  up- 
graded Version  3-0  oHers  enhanced  editing  capabilities 
to  complement  the  many  other  features  which  have  made 
this  program  so  popular.  MAIL  LIST  is  unique  in  its 
ability  to  store  a  maximum  number  ol  addresses  on  one 
diskette  {typically  between  1200  and  2500  namesi). 
Entfies  can  be  retrieved  by  name,  keyword(s)  or  by  zip 
codes  They  can  be  written  to  a  pnnter  or  to  another 
file  for  complete  file  management  The  program  pro- 
duces 1,  2  or  3-uo  address  labels  and  will  sort  by  2ip 
code  15  or  9  digits)  or  alphabetically  (by  last  name).  Files 
are  easily  merged  and  MAIL  LISi  will  even  find  and 
delete  duplicate  entries!  The  address  files  created  with 
MAIL  LIST  are  completely  compatible  with  ARTWORX 
FORM  LETTER  SYSTEM 
PRICE         $49.95  diskette 

D  THE  VAULTS  Of  ZURICH:  by  Felix  and  Greg  Herlihy 
(Atari,  24K,  PET) 
Zurich  IS  the  bankingcapitalof  the  world.  The  rich  and 
powerful  deposit  their  wealth  in  its  famed  impregnable 
vaults.  But  you.  as  a  master  thief,  have  dared  to  under- 
take the  boldest  heist  of  the  century  You  will  journey 
down  a  maze  of  corridors  and  vaults,  eluding  the  most 
sophisticated  security  system  in  the  world  Your  goal  is 
to  reach  the  Chairman's  Chamtjer  to  steal  the  most  trea- 
sured possession  of  all:  THE  OPEC  OIL  DEEDS! 
PRICE  $21.95ca5sette   $25.95  diskette 

□  BRIDGE  2.0  by  Arthur  Walsh  (Atari  (2410.  Apple 
TRS-eO.  PET,  North  Star  and  CP/M  (MBASIC)  systems) 
Rated  »!  by  Creative  Computing.  BRIDGE  2  0  is  the 
only  program  that  allows  you  to  both  bid  for  the  contract 
and  play  out  the  hand  (on  defense  or  offense!)  Interest- 
ing hands  may  be  replayed  usmg  the  "duplicate"  bridge 
feature  This  is  certainly  an  ideal  way  to  finally  learn  to 
play  bridge  or  to  get  into  a  game  when  no  other  (human) 
players  are  available 
PRICE $17.95cassette  $2 1.95 diskette 

a  ENCOUNTER  AT  QUESTAR  IV:  by  Douglas  McFarland 

(Alan,  24K) 
As  helmsman  of  Rikar  starship.  you  must  defend 
truestar  Sector  IV  from  the  dreaded  Zentarians  Using 
youf  plasma  beam ,  hypers  pace  enginesandwitsto  avoid 
Zentarian  mines  and  death  phasers,  you  struggle  to  stay 
alive  This  BASIC-'Assembiy  level  program  has  super 
sound,  lull  player  missile  graphics  and  real  time  action. 
PRICE $21.95  cassette  $25.95  diskette 


WEW  PROGRAMS.' 


HAZARD  RUN:  by  Dennis  Zander  (Atari.  16K) 

Thesherif  I  has  spotted  you  and  you  must  make  the 
treacherous  run  through  Crooked  Canyon  past 
Bryan's  Pond  to  the  jump  at  Hazard  Creek  and  safety. 
Vou  can  eve  ti  put  the  ioystick-conttolleci  GEE  LE  E  car 
upontwowheelsto  make  it  through  some  tight  spots. 
A  lead  foot  is  not  always  the  answer  as  you  dodge 
trees,  rocksand  chickens  in  this  nerve-racking  game. 
HAZARD  RUN  employs  full  use  of  player/missile 
graphics,  re-defined  characters  and  fine  scrolling 
techniques  to  provide  loads  of  fast  actiofiand  visual 
excitement, 
PRICE $27.95  cassette*31.95  diskette 

BETA  FIGHTER:  by  Douglas  McFarland  (Atari,  16K) 
See  who  wi  II  Ise  the  ace  gunner  in  this  action  game 
set  on  a  spectacular  frflattian  landscape.  BETA 
FIGHTER  can  be  played  with  one  or  two  piayers  and 
uses  player/missile  graphics  and  delightful  sound 
effects. 
PRICE .  .$16.95  cassette  S20.95  diskette 

DRAWPIC:  by  Dennis  Zander  (Atari  16K) 

DRAWPIC  provides  the  user  v/ith  an  unbelievably 
easy  way  to  create  screens  in  graphics  modes  3-7. 
Just  sit  back  with  your  joystick  and  use  POINT  PLOT, 
DRAW  LIME,  RUBBER  BAND  fill  and  COLOR  SET  to 
create  beautiful  linages  on  your  Atari.  Full  or  partial 
screen  images  are  saved  as  string  data  in  the  program 
and  can  be  instantly  recalled  and  combined  into  new 
images  using  machine  language  subroutines.  These 
graphic  images  can  be  easily  incorpofated  into  you/ 
own  programs.  The  tmagesof  HODGE  POCiGEand  the 
landscape  of  BETA  FIGHTER  were  made  using 
DRAWPIC. 
PRICE $29.95  cassette  $33.95  diskette 

T:  A  TEXT  DISPLAY  DEVICE;  by  Joseph  Wrobel 

(Atari  16K) 
T;  is  an  auto-loading.,  co-resident  assembly  lan- 
guage routine  which  greatly  expands  the  display 
capabilities  of  the  Atari.  It  allows  you  to  freety  inter- 
mix both  text  and  graphics  without  the  use  at  modi- 
fied display  lists,  PEEKS  or  POKES.  This  is  done  by 
defining  a  new  device  ("T:");  printing  to  that  device 
puts  text  onto  the  screen.  The  size  of  the  text  is 
determined  by  the  graphics  mode  used. 
PRICE $17.95  cassette  S17.95  diskette 


ORDERING  INF0RMJU10N 


Call  ARTWORX  toll-free  number  to  order 

direct: 

800-B28-6573 

In  New  Vort,  Alaska.  Hawaii  call: 

(716)  425-2833 

All  orders  are  processed  arid  shipped 

within  48  hows. 

Shipping  and  handling  charges: 

Within  North  America:  Add  $2.00 

Ou  tside  North  America:  Add  10%  (Air  Mail) 

New  York  State  residents  add  7%  sales  tax 

Quantity  Discounts  : 

Deduct  10%  when  ordering  3  or  more 

programs 

Ask  for  ARTWORX  at  your  local  computer 

store. 

Write  for  FREE  Catalogue  listing  more 
information  about  these  and  other  quality 
ARTWORX  programs. 
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Camp  Organization 


COMPUTER  CAMPS 

Camp  Location  (s)      Sessions /Prices   Campers  Computer  Instruction 


Atari  Coin]nU(.T-  C;;iinp 
40  East  34th  St. 

New  York.  NV  10016 
(800)847-4180 

Computer  Camp,  Inc. 

Suite  G 

1235  Coast  Valley 

Santa  Barbara,  CA 

93108 

(800)235-6965 


L'.C.  San  Diego 
A.sheville,  NC 

Shebo\'gari,  VVI 
E.  Stroudsburg,  PA 

Santa  Barbara,  CA 
Tahof  Pines.  CA 
Cape  Cod,  .MA 


4  weeks/ SI  590  10-18 
8  weeks/ $2790  years 
($100  deposit)       old 


2  weeks/ $795 


7-16 
(80  per 
session) 


Computers  for  Kids, 

Tiburon,CA 

1  &  2  iveeks 

10-18 

Inc. 

approx.  $4-500. 

(30-33 

8  Benton  Ct.  #4 

per  week 

per 

Tiburon,CA  94920 

session) 

(415)435-1310 

Computer  Tiiiors 

Stanforfi 

5  weeks  (davs) 

12-15 

at  Stanford 

University 

$1000 

(66  per 

School  of  Ed. 

(extra  fee  for 

session) 

Stanford  University 

resident  camp) 

Stanford,  CA  94306 

(415)497-2119 

Data  Base  Computer 

Placerville 

CA 

10  days/ $425 

7-16 

Camp 

($150  deposit) 

(50  per 

6454  Valtev  View  Rd. 
Oakland,  CA  946 II 
(415)339-2961 

National  C'((m])nler 

Cani[) 
Box  624 

Orange,  CT  06477 
(203)795-3049 

TimberlineTcch 

Coinpiilcr  (^amp 
1287LawrenceSta.  Rd. 
Sunnyvale,  CA  94086 

(408)745-1110 

Computer  tramps 

Inieriiation;iI 
3 10  Hartford 

Turnpike 
Vernon,  CT  06066 
(203)871-9227 

CompuCamp 

7 1 0 1  York  Ave.  South 
Edina,MN  55435 
(612)835-0064 


Lake  Forest 

Computer  Camp 
Sheridan  &  C^oUege 

Roads 
Lake  Forest,  IL  60045 
(312)2.34-3100 


Orange,  CT 
Atlanta,  GA 


Sunnyvale.  C.'V 


1. 2, &  4  weeks 
$345  per  week 


2  weeks/ 
approx.  $895 


2  hours  instruciion 
and  all  day  free  time 
"Designing  our  own 
computer  curriculum" 

3  hours  instruction 
3  hours  free  time 
•BASIC,  PASCAL, 
FORTRAN,  assembler, 
electronics  lab,  AI, 
robotics" 

2-3  hours  instruction 
"com])uter  literacy. 
BASIC,  special 
projects" 


3  hours  instruction 
afiernoon  free  time 
"BASIC,  assembler, 
PASC.A.L,  graphics,  video 
disks,  word  processing, 
robotics" 


3  horns insi ruction 
and  iVeeiime 
session)      "computer  literacy, 

BASIC,  special  projects" 

10-18  2-3  hoius  instruction 

( 1 20  per     all  day  free  time 

session)  "BASK!,  nuichinc&r 
assembler,  novice  to 
advanced  instruction" 

10-17         2-3hoi.n's  instruction 
(60  per       anci  free  lime 
session)      "beginning  to  advanced 
instruction" 


East  Haddam.CT      2  \yeeks/$29(t         5-17(dav)  4  hours  instruction 


Denton,  rX 
Whitewater,  Wl 
("many  East 
coast  sites") 


St.  Paul,  MN 
Beaver  Falls,  PA 


Lake  Forest 

College,  IL 


(1/2  day 

sessions) 

/S795 


1  &  2  weeks 
S175/wk-day 

camp 
S390/week 
residence  camp 

1  week/ $350 


9-l7(res)   andfreetime 
(1 00  per     "anylevel-BASIC, 
session)      LO(  lO,  other  languages, 
robotics,  special 
projects -computer 
moralilv  class" 


8-17 
(50-75 
per 
session) 


5  hours  instruction 
and  free  time 
"BASIC.  LOGO, 
PASCAL,  PLATO* Tutor, 

beginning  to  advanced 
instruction 


1 1- 1 7         6 hours  instruction 
(70  per      3  hours  free  time 
session)      "beginning  and 

interniediate  BASIC 


Compu  ter  Resources 


.Atari  400  &:  800 
2  kids:  1  computer 


.'\pi)lc,  Atari 

( ^oimiiod{)re,  Texas 

Instmments 

2:1 


Apple,  IBM  personal 
computer 
25  computers 


IBM  personal  conijjutcrs 
2:1 


Apple,  C^ommodore 
2:1 


TRS-80,  Apple. 
Conunodoic.  Wang 
.50com]>uters 


.A])[)ic 
2:1 


Apple,  Texas 

Instrumcnis 

100coni]5Liters 


.\|)|>le,  .Atiui.  Fexas 
Inslrunictus,  TRS-80. 
PLA  TO  Tutor  Systenr* 

9-1 


-Xpplc 

2:1 


*PL.\TO:  Control  Data  Corporation  microcomputer  specially  developed  for  PL,'\TO  software. 
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Other  computer  languages,  use  of  peripheral  de- 
vices like  printers  and  video  discs,  graphics,  word 
processing,  robotics  and  special  projects.  Some 
camps  also  provide  an  electronics  lab  as  one  type  of 
"crafts"  class. 

Many  camps  have  more  than  one  type  of 
microcomputer  system  available.  Campers  usually 
work  two  to  a  machine  -  the  buddy  system  appears 
to  be  a  good  idea  for  computing  as  well  as  other 
camp  activities.  Generally,  there  is  one  instructor 
for  everv  three  to  five  campers.  Classes  last  two  to 
three  hours  each  day.  All  of  the  camps  provide 
free  time  for  extra  computer  practice.  Some  camps 
do  restrict  game  playing  to  the  lowest  priority  for 
computer  use,  or  to  using  only  games  made  by  the 
campers  themselves. 

The  Table  gives  a  sampling  of  the  computer 
camps  available  this  siunmer.  It  includes  addresses 
ant!  phone  niunbers  to  contact  for  more 
information. 

What  If  You're  Not  Going  To  Camp? 

The  summer  months  mean  kids  are  out  of  school, 
families  take  \acations,  and  there  is  generally  more 
time  for  parents  and  kids  to  do  things  together. 
Home  computing  is  one  activity  you  can  enjoy  as  a 
family  recreation. 

The  most  obvious  choices  for  recreational 
home  computing  are  game  programs.  These  should 
be  chosen  with  some  consideration  to  who  will  be 
playing  them,  as  well  as  w-hat  the  game  does.  Games 
that  require  quick  reflexes  and  good  visual-motor 
coordination  provide  exciting  competition  for 
players  of  about  the  same  skill  level.  However, 
when  there  is  a  great  difference  in  ability,  some 
parents  may  be  disappointed  to  learn  that  they  are 
no  competition  for  their  children.  Competitive 
games  that  stress  strategies  or  knowledge  (jf  par- 
licidar  facts  are  also  best  used  by  players  of  about 
the  same  level.  While  parents  can  use  this  type  of 
game  to  teach  their  children,  it  may  not  be  very 
Interesting  for  the  parent,  and  more  like  homework 
than  a  game  for  the  child. 

Adventure  games  are  one  type  of  computing 
activity  that  works  well  with  parents  and  children. 
The  game  presents  a  challenging  task,  such  as 
finding  a  treasure  or  getting  to  a  secret  place  before 
a  certain  lime  liniil.  Players  are  given  messages  and 
hints  to  help  find  their  way,  avoid  dangers  and 
enemies,  and  gather  extra  treasures  or  points.  The 
adveniLues  are  designed  to  allow  players  many 
options  and  to  respond  differently  to  each  choice. 
Since  players  work  together  to  accomplish  the  task, 
rather  than  working  against  each  other,  different 
ability  levels  don't  lead  to  lopsided  scores.  The 
details  of  each  game  change  as  players  make  dif- 
ferent choices  of  what  to  do  and  where  to  go.  This 


kind  of  variety  within  a  set  of  rules  means  players 
get  better  with  practice,  but  not  bored.  Adventure 
games  encourage  a  lot  of  discussion  and  decisions 
among  players  and  are  a  good  choice  for  family 
computing. 

Creating  your  own  household  software  can  be 
an  effective  and  enjoyable  way  to  learn  program- 
ming skills  and  coordinate  computing  with  other 
family  activities.  Parents  and  kids  can  work  together 
on  writing  small  programs  to  compute  the  gas 
mileage  of  the  family  car,  keep  track  of  vacation 
expenses,  figure  batting  averages  for  a  whole  little 
league  team,  print  out  price  labels  for  a  garage 
sale,  etc...  Maybe  you  can  use  VisiCalc  or  other 
commercial  programs  to  do  all  of  these  tasks,  but 
then  you  wouldn't  have  the  fun  and  learning  that 
come  from  working  together  on  a  very  personalized 
project. 

Programs  for  composing  and  playing  music 
and  for  creating  graphic  art  displays  share  features 
with  the  activities  recommended  above:  they  are 
fun  and  easy  to  use,  allow  people  with  different 
skill  levels  to  work  together,  encourage  interaction 
between  the  users,  and  have  enough  variety  to  be 
used  many  times.  With  a  little  imagination,  parents 
and  kids  can  come  up  with  many  more  ideas  for 
fun  home  computing. 

Next  month's  column  will  cover  another  topic 
of  interest  to  kids,  parents,  and  teachers  who  learn 
with  computers  —  LOGO,  a  computer  language 
designed  for  children  and  computer  novices.  Three 
versions  of  the  LOGO  language,  Apple  LOGO  by 
LOCtO  Computer  Systems,  Inc.,  the  Terrapin 
LOCiO  Language  by  Terrapin,  Inc.,  and  M.I.T. 
LOG(^  by  Krell  Software  Corp,  will  be  reviewed.   © 
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Review: 

VIC-20 

Cartridge 

Games 


Harvey  B  Hernnan 
Associate  Editor 


The  cartridge  games  described  here  have  some 
common  features.  They  all  plug  in  to  the  back  of 
the  VIC  and  start  automatically  on  power  up.  Each 
has  impressive  graphics,  color,  and  sound  as  part 
of  the  program.  They  begin  with  a  demonstration 
of  the  program  features.  Provision  is  made  to 
center  the  program  on  the  screen  if  your  TV  is 
misaligned.  Many  of  the  games  can  be  played  with 
either  the  keyboard  or  a  joystick.  When  a  score  is 
shown,  the  previous  high  is  also  given,  so  sub- 
set]uent  players  Iiave  something  to  shoot  for. 

One  cautionary  note:  do  not  insert  or  remove 
the  cartridge  with  power  on.  The  instructions 
make  this  ]joini  and  I  heartily  endorse  it.  Perhaps 
it  would  be  wise  to  assign  the  task  to  a  careful  adult 
or  (jider  child.  Now  on  to  the  games. 

Jupiter  Lander 

.^rtncliair  astronauts  can  now  have  a  real  time 
simulation  of  a  space  ship  landing  on  Jupiter, 
Three  landing  sites  are  available  —  two  of  them  are 
quite  difficult  at  first.  Yoin-  object  is  to  score  the 
most  points  before  your  fuel  runs  out.  When  you 
land  softly,  l>onus  points  are  awarded  and  your 
fuel  suppk  is  boosted.  More  difficult  sites,  of  course, 
have  a  higher  bonus.  The  rate  of  descent  (or  ascent) 
is  continuously  monitored  by  a  gauge  on  the  right 
side  of  the  screen.  The  landing  is  A-OK  if  the 
gauge  needle  is  centered  on  touchdown. 

My  kids  rated  the  game,  iniiiallv,  8  out  of  10. 
However,  the)'  seem  to  play  it  more  than  the  others 
so  I  suspect  the  real  rating  is  higher.  An  old  fogev, 
like  me.  enjoyed  it,  but  found  it  almost  impo.ssible 
to  land  on  the  more  difficult  sites.  The  kids  found 
it  challenging  but  learned  how  to  do  it  almost  every 
time.  C'est  la  vie. 

Super  Alien 

You  are  in  an  irregular  gricl  being  chased  by  un- 
friendly aliens  trying  desperately  to  stay  alive. 
When  an  alien  catches  you,  he  eats  you  —  not  a 
pretty  sight.  The  object  is  to  score  points  by  trapping 


them  in  air  bubbles  which  you  have  laid  down  in 
strategic  spots.  When  an  alien  is  trapped  by  a  fully 
inflated  air  bubble,  you  have  a  short  lime  to  reach 
it  (using  the  keyboard  or  joystick)  and  deflate  it  off 
the  board.  Otherwise,  the  alien  escapes,  destroys 
the  bubble  and  continues  the  chase.  Points  are 
scored  wheri  an  alien  is  removed  from  the  board. 
The  number  of  jDoints  is  determined  by  removal 
time,  i.e.,  faster  players  will  receive  a  higher  score. 
Extra  aliens  are  added  when  all  the  aliens  are  re- 
moved and  the  game  begins  anew.  Your  turn  is 
over  when  you  have  been  eaten  three  times.  The 
aliens  are  normally  relatively  slow  moving  and  not 
terribly  smart.  However,  if  the  game  goes  on  too 
long,  they  suddenly  become  fast  and  aggressive 
and  it  is  impossible  to  escape  their  greeciv  mouths. 

I  enjoyed  playing  this  game  more  than  my 
kids;  they  rated  it  6  out  of  I  0.  Perhaps  they  were 
infitienced  by  the  fact  that  our  joystick  was  not 
working  properly  (the  connector  was  loose)  and 
they  were  f oiced  to  use  the  keyboard.  Also  the  grid 
was  oversized  for  our  TV  and  you  could  not  see 
the  score  and  the  whole  grid  at  the  same  time. 

VIC  Avenger 

This  program  is  modeled  after  liie  popular  arcade 
game.  Space  Invaders.  You  are  in  control  of  a  base 
(space  ship)  at  the  bottom  of  the  screen  which  can 
move  left  or  right  while  fning  at  enemy  aliens  and 
dodging  their  bombs.  The  aliens  are  arranged  in 
rows  which  move  back  and  fortli  relentlessly  closing 
in  with  time.  As  witli  many  of  the  other  games,  you 
are  given  a  choice  of  keyboard  or  joystick  control. 
Points  are  scored  when  you  destroy  an  alien.  At 
unpredictable  times  a  mystery  ship  moves  across 
the  screen.  Each  class  of  alien  is  assigned  a  different 
point  value.  The  score  for  the  mystery  ship  is  ran- 
dom. \'our  base  can  protect  itself  by  hiding  behind 
solid  objects  but  these  are  continuously  being 
annihilated  by  enemy  bombs.  If  the  aliens  drop  too 
low  you  cannot  avoid  being  destroyed. 

At  the  start  you  are  given  three  bases  (turns). 
When  you  reach  1.500  points  an  extra  base  is 
awarded.  The  game  is  over  when  you  have  lost  all 
your  bases.  My  kids  rated  it  9  out  of  10  and  it  has 
proven  to  be  the  .second  most  popular  game.  They 
have  become  quite  proficient  at  it  and  put  my 
feeble  attempts  to  shame. 

Draw  Poker 

Vie;  fleals  you  a  poker  hand  and  your  pavoff  is 
determined  by  the  odds,  [.ess  than  a  pair  of  jacks  is 
worthless  but  a  big  hand  like  a  royal  flush  pavs  500 
to  I.  You  are  allowed  to  bet  up  to  9  coins.  As  you 
bet,  odds  are  displajed  so  you  can  see  e.xactly  how 
mucii  each  pokei  hand  is  worth.  The  cards  have 
their  backs  to  you  (Conmiodore  Japan  logo)  and 
are  exposed  dramatically  one  at  a  time.  After  the 


DOC 


(Another  Practical  Apptication  from 
the  people  at  PAC) 

"A  leader  in  innovative  biotectinology" 
1-800-835-2246 


•  FULL  COLOR  GRAPHICS 

•  INTERACTIVE  SOFTWARE 

•  TRAIN  YEAR-ROUND 

•  FUN  FOR  THE  WHOLE  FAMILY 

•  OPTIONAL  BIKE  STAND  AVAILABLE 


SOFTPEDAL 

Computer-Aided  Training/Exercise  System 

$60.00 

(Software  and  Transducer  Package) 

CA  Res.  add  6% 


Practical  Applications  of  California  Introduces  Sottpedal,  a  soft- 
ware package  and  transducer,  used  to  convert  your  standard 
bicycle,  or  exercise  bike  Info  a  training  machine.  Your  VIC-20 
computer  and  color  television  complete  the  system.  Only  Soft- 
pedal  can  promofe  physical  fitness  while  overcoming  the  bore- 
dom usually  associated  with  exercise  meltxxis  of  this  fype.  In  fact, 
you'll  probably  find  Softpedol  so  much  fun  you  won't  want  to  stop! 
When  used  with  our  optional  bike  stand.  Softpedal  gives  a  realistic 
simulation  of  actual  road  conditions  so  your  training  Is  more  like  the 
real  thing.  Fun  for  the  whole  family,  young  and  old  alike!  Take 
advantage  of  the  healftiy  benefits  from  exercise  training  wittiout 
having  to  go  out  into  bad  weather.  Use  it  all  year-round,  you'll 
never  grow  tired  of  it  because  of  the  full  color  graphics  and 


interactive  nature  of  the  programs.  BIKE  RACE  [shown  above],  is 
intended  for  competitve  training  and  DASHBOARD,  is  recom- 
mended for  more  individualized  training  or  exercise.  A  version  is 
also  available  for  the  4K  TRS-80  color  computer  (16K  extended 
basic  required  for  DASHBOARD]. 

Software  package  includes  the  program  tope  with  2  programs, 
transducer,  and  hardware  to  attach  to  any  standard  24  to  27-Inch 
frame  bicycle.  Optional  professional  style  bike  stand  with  integral 
wind  load  simulator  Is  also  available. 

2-Program  tape  &  transducer  alone .560,00 

Optional  bike  stana  with  wind  load  simulator SIOO.OO 

Both  together  (save  315.00) ,S145.00 


Save  COD  charges  and  use  you! 
MC  VISA  cofd  Any  Questions  vou 
rrrav  nave  con  be  answereO  in 
our  tree  co!Of  brochure 
Order  fodov  Dv  callir)g  loif  free 
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ractical  applications  of  California 


dox  255763.  Socromento.  C  A  9582-: 
1-800-S35-2246 


VIC-2D  15  a  frademarv  of  Commodore  Business 
t*/tocnines  Softpedol  is  o  trodernor1«  of  Procticot 
Applications  o'  California 


deal  and  before  die  draw  you  .select  the  cards  you 
uant  to  keep  (0  to  5).  If  you  wind  up  with  a  winning 
hand  the  bank  will  offer  to  cut  cards  with  you, 
double  or  nothing.  Resi.st  tlie  temptation  on  big 


winning  hands. 


My  kids  rated  it  6  out  of  10  as  they  don't  seem 
to  care  much  for  poker  simulations.  As  for  me,  I 
prefer  losing  to  friends. 

Super  Slot 

This  program  is  a  realistic  computer  simulation  of 
a  slot  machine.  I  believe  you  lose  as  fast  as  you  do 
on  the  real  ones  in  Las  Vegas  or  Atlantic  City.  You 
have  the  option  of  playing  with  the  keyboard  or  a 
joystick.  First  you  place  a  bet  of  up  to  5  coins  from 
your  initial  stake  of  80.  Betting  e.Ktra  coins  allows 
more  winning  combinations.  If  you  bet  the 
maximum,  you  can  win  fne  different  ways.  The 
possible  winning  combinations  are  shown  initially 
and  can  be  recalled  at  will.  When  you're  ready  to 
play,  a  smiling  man  is  shown  pulling  a  lever.  He 
keeps  smiling  even  when  ycju  lose.  The  wheels  spin 
—  cherries,  lemons,  plums  and  other  assorted 
goodies  flash  in  front  of  you.  The  tliree  wheels 
stop  one  at  a  time  with  lots  of  dramatic  music.  If  a 
win  shows,  your  money  supply  goes  up.  In  any  case 
it's  time  to  bet  again.  As  in  real  life,  the  game  is 
over  when  your  money  is  gone. 


The  kids  and  I  were  impressed  with  the  re- 
markable graphic  symbols.  They  rated  it  9  out  of 
10.  I  am  not  sure  how  long  it  can  keep  an  adult 
who  isn't  an  inveterate  gambler  annrsed.  Neverthe- 
less, the  program  should  be  .seen  just  to  appreciate 
the  capabilities  of  the  VIC. 

Commodore  Business  Machines,  Inc. 

950  Rittenhousi'  Rd. 

Norristown,  PA  19403 

$29.9 y  mch  '         ^ 
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We'll  have  a  review  of  two  implementations  of  FORTH 
for  PET  and  one  for  Apple  and  other  Atari  FORTHs  in 
upcoming  issues.  For  further  information  about  this 
increasingh  jmpular  language,  see  The  Forth  Page 
ebewhere  in  this  issue. 

Review: 

QS  FORTH 
For  Atari 

Charles  Brannon 
Editorial  Assistant 

FORTH  is  now  available  for  almost  any  computer, 
thanks  to  the  distribution  of  public  domain  source 
code  for  the  language  by  the  FOR  TH  Interest 
Group  (FIG).  Fig'FC)RTH  is  the  group's  implemen- 
tation standard  of  FOR  FH  for  microcomputers. 

QS  FORTH  was  the  First  Atari  implementation 
of  fig-FOR'FH.  It  comes  on  a  (loppy  disk  with  a 
padded  vinyl  manual.  The  manual  is  extensive  and 
well-written,  but  does  assume  a  basic  familiarity 
with  FORTH.  An  excellent  resource  for  learning 
to  program  in  FORTH  is  Starling  FORTH  by  f,eo 
lirodie  (available  irom  the  FOR'FH  Interest  Group. 
P.O.  Box  1  105,  .San  Garlos,  CA  94070,  $16.00). 

The  QS  manual  is  divided  into  chapters  de- 
\otecl  to  various  classifications  of  FORTH  words 
(such  as  INPUT/OUTPUT,  number-handling, 
comjjiler  words,  etc.).  In  the  back  of  the  Ijook  are 
some  useful  sample  programs  and  an  extensive 
FORTH  glossar)  (\ital  to  the  FORTH  program- 
mer), with  a  solid  explanation  of  every  FORTH 
word  in  the  \'ocabularv. 

The  Editor 

An  important  consideration  of  a  FORTH  system  is 
the  Editor,  since  you'll  be  using  it  to  prepare  voin- 
program  for  saving  onto  disk  (although  you  can 
also  compile  FORTH  words  "interactively"').  The 
QS  FORl'H  Editcjr  is  very  \vell  done.  It  is  a  page- 
oriented  text  editor  which  permits  you  to  tvpe  your 
program  in  as  if  you  were  using  a  -word  processor. 
You  can  edit  programs  as  large  as  the  disk  can 
hold,  by  paging  forwai'd  and  backward  thrtjugh 
vour  screens  at  the  touch  of  a  single  key.  One 
disadvantage  is  that  QS  FORTH  screens  are  only 
half  as  large  as  standard  fig- FORTH  screens, 
(sixteen  32-character  lines  rather  than  64  character 
lines). 

This  ease  of  editing  lasts  only  while  in  the  Edit 
mode,  however.  When  in  direct  mode,  you  cannot 
move  the  cursor  around  the  screen  and  edit,  as  you 


can  in  BASIC  or  with  the  Assembler  Carti-idge. 
You  cannot  clear  the  screen  without  invoking  an 
error  message. 

Features 

QS  FORTH  supports  the  full  fig-FORTH  vocabu- 
lary, so  let's  look  at  the  "extras"  available.  QS 
FORTH  offers  a  utility  package  that  adds  several 
useful  programming  tools,  such  as  a  simple  CASE 
structure,  memory  DUMP,  Slack  Print  (shows 
contents  of  a  stack  non-dcstructively),  2DL'P  (dou- 
ble DUP),  and  LOCATE,  a  handy  word  that  will 
list  the  source  screen  of  a  word,  if  it  was  compiled 
from  disk.  Also  included  is  an  I/O  package  that 
supports  printer,  cassette,  screen,  and  keyboard 
input/output,  using  an  approach  similar  to  BASIC 
with  OPEN,  PUT/GET,  and  CLOSE.  There  is  also 
a  printer  toggle  that  can  switch  output  to  the  printer 
or  .screen.  Included  in  the  I/O  package  is  a  set  of 
words  to  access  Atari  graphics.  Flic  similarity  to 
BASIC  continues  here  as  well  with  words  like 
GRAPHICS,  SETCOLOR,  PLO  F,  DRAWTO,  etc. 
LJse  of  the  Atari's  four-voice  s(3und  is  also  sup- 
ported, with  SOUND  and  XSND.  XSND  is  a  useful 
\vord  that  shuts  off  all  sound,  a  task  usuallv  accom- 
plished with  END  in  BASIC. 

The  Assembler 

QS  FORTH  includes  a  powerful  assembler.  Like 
most  FORTH  assemblers,  the  code  foi-  tlie  assem- 
bler is  remarkably  brief,  yet  it  supports  soiuxe  code 
with  labels,  structured  control  statements  such  as 
IF/ENDIF  and  BEGIN/UNTIL,  and  multiple 
statements  per  line.  This  assembler  lacks  many 
6502  FORTH  assembler  standards  such  as  N,  IP, 
W,  and  only  supports  one  macro  return  — 
PUSHOA.  Nevertheless,  it  is  quite  useable. 

Disk  I/O 

QS  FORTH,  again  like  most  FORTHs,  does  not 
use  the  standard  Atari  DO.S.  It  simpiv  formats  tlie 
disk  into  screens,  and  accesses  this  data  directlv, 
rathei'  than  indirectly,  via  DOS.  This  makes  more 
disk  memory  available,  and  simplifies  I/O,  but  it 
creates  a  compatibility  problem.  FOR'FH  cannot 
read  files  produced  by  BASIC  or  even  machine 
language.  Despite  this,  QS  FORTH  expects  new 
disks  to  be  formatted  by  DOS  II.  There  are  also 
words  to  COPY  screens  or  duplicate  the  entire  disk 
using  a  sector-by-scctor  copier, 

FORTH  is  coming  into  its  own  as  a  language. 
In  the  latest  APX  catalog,  for  example,  two  very 
impressive  programs  were  in  FORTH. 

QS  FORTH 

Qjiality  Software 

6660  Reseda  Boulevard 

Suite  105 

Reseda,  CA  91335 

$79.95  © 
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Hardbox  For 
PET/CBM 


Richard  Mansfield 
Assistant  Editor 


The  old  distinctions  between  "big"  and  "small," 
between  mini-  and  microcom[3LUei".s,  keep  breaking 
down.  What  would  you  call  a  PET  with  80  mega- 
bytes (80  million  bytes)  of  memory?  It  is  possible  to 
attach  as  many  as  four  Corvus  hard  disk  units  with 
up  to  20  megabytes  each  to  a  PET  by  using  Small 
Systems  Engineering's  new  Hardbox. 

A  typical  setup  would  in\ol\e  attaching  the 
cable  {wliich  normally  goes  between  your  computer 
and  a  floppy  disk  driye)  to  the  Hardbox  instead. 
The  unit  is  about  as  big  as  a  mediiun-sized  portable 
radio  and  connects  directly  to  a  Cor\tis  hard  disk 
drive.  It  acts  as  an  intelligent  controller  and 
can  liandle  up  to  four  hard  drives  -  hence,  80 
megab\tes. 

It  takes  very  little  getting  u.sed  to:  the  software 
is  compatil>le  with  both  PET/CBM  DOS  versions 
one  and  t^vo  so  it  will  work  with  f"loi>p\  files  and 
existing  programs.  Tlie  manufactiner  states  that  it 
"is  designed  to  appear  to  the  PET  as  a  fast,  high- 
capacity  lloppy  disk  tmit"  and  that's  what  it  does. 
Even  the  "wedge"  is  allo\ved.  To  scratch  a  file,  for 
example,  you  could  use  either  sC'name"  or 
PRfNT#i."SO:filenanie"  -  the  two,  familiar  DOS 
grammars.  The  Hardbox  comes  with  a  collection 
of  utility  programs  for  diagnostics,  formatting, 
backup,  and  so  on.  Ihe  only  unsupported  DOS 
commands  are  memory-read,  -write,  and.  execute. 

Data  transfer  is  fast.  Drive  access  time  for  ten 
or  20  megabyte  drives  is  40nis  average  and  a  five 
megabyte  drive  is  125ms  average.  The  maximum 
record  size  is  255  bytes  in  relative  (lies,  the 
maximum  number  of  records  is  65535,  and  tlie 
nTaximum  Hie  size  is  16  megabytes,  either  sequential 
or  relative.  On  a  five  megabyte  drive,  more  than 
2000  files  can  be  created  with  K^  ojaen  per  Hardbox 
at  any  one  time. 

There  is  an  issue  to  be  resolved  when  using 


megabyte  hard  disks.  How  do  you  back  them  up? 
A  20  megabyte  Corvus  unit  costs  S5995,  It  may  be 
impractical  to  buy  a  second  unit  to  serve  merely  as 
backup.  The  solution?  "Corvus  Mirror"  is  sup- 
ported by  the  Hardbox.  An  ordinary  videocassette 
recorder  can  be  attached  as  a  backup  device  and  it 
will  cop)-  the  hard  disk  at  a  rate  of  7.5K  per  second. 
A  ten  megabyte  drive  can  be  backed  up  in  20 
minutes.  .'Mternatively,  a  PET  floppy  drive  or  even 
a  cassette  unit  could  be  used  for  backing  up  medium- 
size  files. 

Hardbox  also  supports  multi-user  environ- 
ments. With  an  eight-way  multiplexer,  eight  PETs 
can  address  the  same  hard  disk  at  the  same  time, 
with  individual  and  shared  areas,  passwords,  and 
protected  zones.  Each  Hardbox  may  be  separated 
by  up  to  20  yards  froiu  the  multiplexer  and,  with 
two  levels  of  multiplexing,  a  maximum  of  64  users 
can  connect. 


Hardbox 

SmaU  Systems  Engineering 

222B  Vieu'  St. 

Mountain  View,  CA  94041 

415-964-8201 

$695 
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Book  Review: 


Beyond  Games: 

Systems  Software 
For  Your  6502 
Personal  Computer 


Jim  Butterfield 
Toronto 


already  in  place. 

But  the  monitor  itself  isn't  the  object  of  the 
game.  Getting  tlieie  i.s  most  of  the  fun,  or  at  least 
the  education,  and  users  should  seek  to  do  more 
tlian  just  type  in  coding  lines:  they  should  try  to 
understand  the  objectives  and  methodology. 

Some  routines  are  written,  but  not  u.sed  im- 


Perhaps  the  single  most 

useful  part  of  ttie  book  is 

the  way  that  it  compares 

the  various  6502  machines. 


This  book  covers  6502  machine  language  essentials 
for  four  machines:  Apple,  Atari,  Ohio  Scientific 
and  PET.  It  does  this  by  building  a  monitor,  piece 
bv  piece;  differences  between  machines  are  accom- 
odated b\'  a  "system  data  block"  which  covers  such 
things  as  the  length  of  a  screen  line,  input/output 
routines,  etc. 

The  Approach 

The  author  spends  four  chapters  outlining  the 
characteristics  of  the  6502  in  a  fairly  easy  and 
pictorial  manner;  it's  not  a  rigorous  treatment,  but 
users  will  find  it  non-intimidating.  In  chapter  f~ive 
he  begins  writing  some  "useful"  subioutines, 
making  allowances  for  the  differences  between  the 
various  machines. 

Starting  at  chapter  six,  we  have  an  objective: 
let's  write  a  "visible  monitor"  which  will  do  many  of 
the  things  a  monitor  system  does:  displaying  regis- 
ters and  memory  and  allowing  changes.  The  monitor 
builds  on  the  subroutines  previously  established. 

The  initial  monitor  looks  rather  like  that  of 
the  KIM;  it  allows  only  one  memory  location  to  be 
displayed  or  changed,  plus  various  registers.  Sui> 
sequent  chapters  add  features  to  the  monitor, 
giving  such  facilities  as  hexadecimal  dumps,  disas- 
semblies, other  utilities  and  a  simple  text  editor. 

Appendices  give  the  various  program  modules 
in  Assembler  Code,  Hexadecimal  dump  format, 
and  BASIC  DATA  statements  (for  POKEing). 
Oddly,  the  "system  data  block"  is  not  supplied  in 
hexadecimal. 

The  Monitor 

Readers  should  accept  the  "visible  monitor"  as  an 
exercise,  not  as  a  powerful  working  tool  that  they 
will  depend  upon  in  the  future.  Some  essential 
features  arc  missing,  especially  interfaces  to  exter- 
nal code:  breakpoints  and  GO.  The  monitor  takes 
up  a  lot  of  room  —  4K  of  memory  -  in  view  of  what 
you  get.  Most  machines  will  have  good  monitors 


mediately.  At  the  end  of  chapter  7,  there  are  two 
exercises  to  try  to  overcome  thi.s  problem;  it  woidd 
have  been  useful  to  have  many  more  of  these  to  aid 
checkout  of  the  various  modules.  If  the  user  is 
going  to  write  a  routine,  he's  better  off  if  he  can 
put  it  to  use  right  away. 

There  are  sonic  operational  features  of  the 
visible  monitor  that  could  be  streamlined,  liic 
prompt  which  asks  the  user  to  supply  an  address 
should  flip  him  into  the  address  mode  to  guard 
against  errors,  for  example.  Some  of  the  missing 
features  might  be  considered  "student  exercises"; 
the  reader  should  be  able  to  improve  on  things  he 
doesn't  like. 

The  monitor  doesn't  deal  with  input/output 
other  than  the  keyboard  and  screen.  The  logic 
makes  room  for  a  printer,  but  the  coding  to  make 
the  connection  isn't  in  place.  Activities  are  confined 
to  the  screen. 

Perhaps  the  book's  title  is  misleading  in  at  least 
this  sense.  A  prospective  buyer  would  be  likely  to 
think:  "Beyond  Games?  Must  be  business  applica- 
tions." If  so,  he  might  be  disappointed  to  find  a 
book  that  is  concerned  with  inner  space  —  memory 
manipulation  and  hexadecimal  notation  rather 
than  business-oriented  techniques. 

The  Material 

The  book's  approach  to  learning  coding  is  very 
matter-of-fact.  Theory  is  not  stressed  and  the 
material  is  presented  pleasantly  in  a  conversational 
manner. 

There  are  a  few  errors;  generally,  they  are 
minor  in  nature.  In  a  discussion  of  indexing,  page 
21,  it  is  stated  that  "...the  6502  will  operate  on 
some  address  higher  (...or  equal  to  the  base  ad- 
dress...) in  memory."  Thai's  not  always  true  for 
zero  page  indexing. 

The  author  has  quite  a  bit  of  trouble  with  the 
Compare  instruction  and  the  associated  flags.  Page 
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23  incorrectly  shows  the  condition  of  the  N  flag 
after  a  compare  (it  might  be  easier  to  mark  this  flag 
"not  relevant"),  and  a  footnote  on  the  same  page 
states:  If  you  wish  to  test  the  status  of  the  Carry 
flag  after  a  Compare,  you  must  set  it  before  tlic 
compare.  Wrong.  The  sample  coding  carries 
through  the  error  in  part:  page  55  gives  the  se- 
quence (^MP  #$0A;  BMI  ...  which  is  bad  logic  (it 
sliould  be  BCC)  but  does  work  in  this  case  since  tlie 
range  of  numbers  in  A  is  limited.  Elsewhere,  this 
type  of  sequence  is  given  correctly  -address  13DA 
has  satisfactory  code  -  did  the  author  learn  as  he 
wrote  the  book? 

The  output  of  (he  disassembler  is  noi  satisfving. 
indirect  indexed  addressing  should  show  the  ad- 
dresses in  zero  page  mode.  The  use  of  the  dollar 
sign  to  signify  hexadecimal  is  not  consistent  within 
the  di.sassembly.  Unidentified  op  codes  are  trans- 
lated as  BAD,  which  1  tend  to  read  as  Binary  Add; 
and  one  bvie  is  almost  inexplicably  translated  to 
TEX. 

The  hex  dumps  are  hard  to  read.  I  had  re- 
peated problems  distinguishing  (he  digit  <S  from  9 
or  B.  The  dump  labeled  D;i  has  an  incorrect  byte 
at  $13D2;  at  least,  it's  incorrect  until  you  plug  in 
the  exercise  given  much  later  in  DH. 

The  book  is  nicely  written  and  the  program 
listings  well  commented.  The  visible  monitor  itself 


is  probably  not  a  useful  end  product,  but  the 
learning  process  along  the  way  can  be  very 
valuable. 

Perhaps  the  single  most  useful  part  of  the 
book  is  the  way  that  it  compares  the  various  6502 
machines.  Several  appendices  compare  the  charac- 
ter sets,  screen  mapping,  and  simple  input/output 
characteristics  of  the  various  machines.  Even  if  a 
reader  knows  machine  language,  he  may  find 
value  here.  The  broader  characteristics  of  the 
machine  (other  I/O  such  as  disk  and  printer)  is  not 
dealt  with  in  any  depth. 

I  hate  the  title:  it's  not  relevant.  "Beyond 
B.VSICr"  might  have  made  more  sen.se,  since  the 
objective  is  to  teach  machine  language  techniques. 
After  all,  games  -  very  good  games  —  can  be  written 
in  machine  language;  and  monitors  can  be  written 
in  B.4SIC. 

In  many  ways,  it's  a  pleasing  book.  It's  one  of 
the  few  that  attem|its  to  teach  vou  (i5()2  machine 
language  with  reference  to  the  actual  machine  in 
which  the  language  will  reside. 
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Book  Review: 


6502  Assembly 

Language 

Routines 


Jim  Butterfield 
Toronto 

Here's  a  book  containing  over  40  subroutines  to  do 
some  of  the  most  common  jobs  in  6502  Assembly 
language. 

The  subroutines  correspond  to  some  of  a 
programmer's  most  commonly  needed  tasks.  Input, 
output,  arrays,  arithemetic  and  string  functions  are 
dealt  with.  The  end  result  is  a  handy  recipe  book 
of  frequently  needed  operations. 

The  emphasis  is  on  utility  functions.  Complete 
packaged  programs  are  not  offered  here;  the 
reader  is  supplied  with  the  coding  chunks  he  needs 
for  the  bread  and  butter  activities.  Want  to  input  a 
decimal  number  in  ASCII  and  convert  it  to  binary? 
You'll  find  the  information  here.  The  same  is  true 
if  you  w^ant  to  output,  to  use  hexadecimal  numbers, 
or  convert  to  the  EBCDIC  character  set. 

Organization 

The  first  160  pages  or  so  might  be  termed,  "A 
6502  review  manual."  The  characteristics  of  the 
6502  are  reviewed  in  the  first  chapter,  entitled 
General  Programming  Methods,  The  second  chap- 
ter seems  chrected  to  users  from  other  processor 
environments:  it  shows  how  to  implement  features 
thev  might  \Iew  as  "missing"  from  the  6502*s  in- 
struction set.  For  example,  how  do  you  negate  the 
value  in  the  A  register?  Exclusive  OR  with  hexadeci- 
mal FF  and  then  add  1,  that's  how.  Users  without 
experience  from  other  environments  will  still  find 
this  a  fascinating  collection  of  simple  techniques. 

Chapter  3  is  a  beauty.  Entitled  "Common 
Programming  Errors,"  it  itemizes  in  detail  some  of 
the  most  frequent  mistakes  that  6502  programmei's 
make.  It's  valuable  reading.  Indeed,  perhaps  the 
authors  should  have  read  it  themselves  one  last 
time:  they  might  have  spotted  their  minor  coding 
error  on  page  182,  where  they  use  BPL  after  a 
comparison.  As  page  136  sternly  points  out,  "In 
comparing  unsigned  numbers,  the  Carry  flag 
indicates  which  number  is  larger." 

The  program  section  starts  on  page  157.  At 


this  point,  there  are  details  on  how  the  subroutines 
are  organized.  There's  also  a  list  of  the  subroutines 
themselves,  which  might  have  more  properly  been 
given  in  or  near  the  Table  of  Contents  al  the  start 
of  the  book. 

The  programs  are  broken  into  categories: 
Code  conversion,  Array  Manipulation,  Arithmetic, 
Bit  Manipulation,  String  Manipulation,  Array 
Operations,  Input/Output  and  Interrupts.  The 
book  concludes  with  three  appendixes  containing 
general  reference  material,  a  Glossary,  and  an 
Index. 

Program  Style 

It  should  be  emphasized  that  the  programs  are 
supplied  in  assembly  language,  not  machine  lan- 
guage. The  reader  will  not  see  the  final  machine 
code;  he's  expected  to  take  the  "source  coding" 
and  put  it  through  his  own  assembly  process.  Simi- 
larly, the  user  will  choose  the  location  of  the  pro- 
gram and  its  variables  when  he  performs  the  as- 
sembly. This  gives  the  book's  programs  a  rather 
abstract  feel  even  though  they  can  be  assembled 
into  working  code  very  quicklv. 

The  assembly  language  is  non-standard  for 
the  6502  environment.  Where  most  coders  would 
write  hexadecimal  FF  as  $FF,  the  book  writes  OFFH . 
Where  the  standard  assembler  code  to  set  aside 
two  locations  should  be  *  =  *  +  2,  the  book  uses 
.BLOCK  2.  This  seems  to  be  an  offshoot  of  Adam 
Osborne's  determination  to  hew  to  a  imiversal 
assembly  language  standard.  Unfortunately,  there 
doesn't  seem  to  be  a  6502  assembler  using  such  a 
standard;  as  a  result,  the  book  becomes  a  little 
more  difficult  to  read  and  use. 

Each  subroutine  comes  with  excellent  for- 
malized documentation.  Memory  space  used, 
execution  time  and  many  other  relevant  factors  are 
carefully  noted.  There  is  a  variety  of  styles,  par- 
ticularly in  the  area  of  passing  values  to  and  from 
the  subroutine:  sometimes  it's  a  common  area, 
sometimes  the  registers,  sometimes  the  stack.  The 
knowledgeable  reader  should  have  no  trouble 
adapting  this  to  the  particular  style  wanted.  It's  all 
well  spelled  out. 

The  coding  is  straightforward  and  non-clever. 
You  won't  find  any  elegant  and  obscure  algorithms 
in  this  collection;  and  that's  probably  good.  If  you 
decide  to  try  your  hand  at  adapting  a  program  to 
your  own  special  requirements,  it  will  be  unlikely 
tojtimp  up  and  bite  you.  The  code  takes  the  obvious 
approaches;  and  this  is  particularly  good  for 
learning. 

Sometimes  the  authors  err  on  the  side  of  cau- 
tion. In  Multiple-Precision  Binary  Addition  and 
Subtraction,  for  example,  they  specify  that  the 
routines  add  and  subtract  unsigned  binary 
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numbers.  In  fact,  the  same  routines  work  on  signed 
numbers. 

Coverage 

The  emphasis  is  on  integer  arithmetic.  Reasonable 
enough  considering  that  the  vast  majority  of 
machine  language  applications  are  integer- 
oriented.  Some  readers  might  wish  for  information 
on  floating-point  or  even  fixed-point  fractions; 
they  won't  find  it  here. 

Arithmetic  is  limited  to  the  four  basic  functions. 
This  is  to  be  expected  where  numbers  are  fixed 
point.  Don't  look  for  square  root  routines  or  more 
advanced  material  here  ...  it's  all  fundamentals. 

Many  of  the  arithmetic  routines  assume  that 
all  values  have  the  same  size  (same  number  of 
bytes).  This  may  need  to  be  adjusted  by  the  user: 
for  example,  it  is  often  useful  in  division  to  have  a 
small  divisor  (or  quotient). 

Strings  are  "conventional,"  limited  to  a 
maximum  of  235  bytes.  Users  may  find  it  necessary 
to  shift  the  coding  around  to  suit  their  own  particular 
organization.  The  book  assumes  that  string  length 
is  supplied  as  a  value.  Other  systems  —  signalling 
the  end  of  a  string  with  a  zero  byte  or  a  carriage 
return  —  would  need  some  minor  adjustments. 

The  only  sort  given  is  a  bubble  sort.  That  has 
the  advantage  of  simplicity,  but  perhaps  readers 


should  be  warned  that  it's  rather  inefficient  and 
they  should  keep  their  eyes  open  for  other,  more 
efficient,  techniques. 

The  RAM  Test  program  is  naive.  The  most 
common  RAM  failure  is  not  caused  by  storing 
information  and  not  being  able  to  read  it  back.  It's 
a  result  of  interference  between  addresses:  store 
something  at  one  address  and  it  will  also  appear  in 
another  location.  You'll  never  catch  this  kind  of 
tiling  by  storing  and  checking  a  single  byte  at  a 
time. 

I  missed  random  numbers.  There  are  several 
easy  techniques,  and  at  least  one  might  have  been 
usefully  supplied. 

It's  a  highly  useful  reference  book.  The  intro- 
duction is  a  good  summary  of  the  6502's  working 
characteristics;  the  programs  are  useful  ones  that 
can  be  put  to  work. 

The  book  is  especially  well  adapted  to  a  user 
who  is  moving  to  the  6502  from  other  processors. 
Complete  beginners  might  find  that  the  book  is  too 
fast  for  them,  but  the  information  is  all  there. 
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COMPUTE!  will  be  covering  FORTH  regularly.  FORTH 
is  sometimes  mentioned  as  an  allernatii'e  to  machine 
language:  it  is  easier  to  program  than  machine  language 
and  it  runs  faster  than  BASIC.  However,  machine  lan- 
guage itself  can  be  easily  ivoven  into  a  FORTH  prog}  am 
when  greater  speeds  are  necessaij. 


The  FORTH  Page 


Machine 
Language  And 
FORTH 


assembling  can  have  a  remarkable  clarily  and 
simplicity  —  once  you're  accustomed  to  the  oddities. 

If  a  FORTH  program  is  executing  loo  slowly, 
you  can  look  for  the  loop  where  the  most  {Vc(|ucntly 
repeated  action  is  going  on.  Replacing  kcv  parts  of 
tliis  loop  will)  jiiachine  language  can  greatly  speed 
up  the  program  run. 


...  FORTH  assembling 

can  have  a  remarkable 

clarity  and  simplicity  - 

once  you're  accustomed 

to  the  oddities. 


Richard  Mansfield 
Assistant  Editor 


What  language  you  decide  to  use  is  freqiienth'  a 
question  of  speed:  how  fast  yon  can  program  with 
it  or  how  fast  the  program  itscli  will  later  execute. 
One  of  the  advantages  of  FOR  I"H  is  that  most 
people  thid  they  can  program  in  it  faster  than  in 
machine  language.  And  I'"OR  TH  executes  at 
roughly  20  times  the  speed  of  a  comparable  BASIC 
program. 

Machine  language  runs  at  maximum  machine 
speed.  There  is  no  "inlcrprcling"  going  on  dining 
execution,  events  tumble  past  one  another.  Nothing 
has  to  be  translated;  machine  language  is  the 
machines  nati\e  language.  Ihings  do  not  so  much 
mean  something  in  machine  language  —  they  are 
that  something.  The  drawback  is  that  the  program- 
mer must  spend  extra  time  (sometimes  a  great  deal 
of  extra  time)  writing  the  program  itself. 

FORTH  is  a  curious  language,  however,  from 
several  points  of  vie\v.  Some  progrannners  take  to 
it  immediately  and  fiercely,  never  returning  to 
BASIC.  They  find  FORTH  the  most  natural,  most 
efficient  way  to  communicate  with  their  computer 
and  they  can  program  faster  in  FORTH  than  in 
BASIC. 

Others  flncf  FORTH  difficult,  bizarre  even. 
FOR  1=  1  TO  10  becomes  1 1  1  DO  in  FORTH. 
There  are  three  to  four  times  as  many  statements 
and  commands  (called  xeords)  in  FOR'FH  as  there 
in  the  BASIC  vocabulary.  So  choices  arc  multiplied: 
there  can  be  dozens  of  ways  to  get  there  from  here. 

Manv  versions  of  FORTH  include  an  assem- 
bler. Like  programming  in  FORTH  itself,  FORTH 


An  Example  Of  FORTH  Code 

Take  a  look  at  Screen  100  (Program  I).  This  is  an 
cxaiupic  of  a  machine  language  subrouline  within 
a  FORTH  routine.  The  small  program  called 
TEST  is  expected  to  search  through  any  screen, 
looking  at  each  byte  for  whatever  character  has 
previously  been  stored  in  the  variable  I  SI  CHAR, 
It  prints  the  addresses  of  any  matches. 

To  execute  TES'F,  you  would  type  10  BLOCK 
TEST  to  find  all  matches,  on  screen  ten  for  ex- 
ample. Above  TEST  is  the  machine  langtiage  word 
?CHAR  which  is  used  by  'FEST  to  make  each  com- 
parison. This  might  seem  a  roundabout  way  of 
doing  things,  but  it  does  result  in  roughly  triple  the 
speed  of  a  comparable  subroutine  for  ?CHAR 
written  in  straight  FORTH. 

Where  an  ordinary  FORTH  word  begins  with 
a  colon  (:),  machine  language  is  invoked  with  the 
word  CODE  which  changes  the  number  base  to 
hexadecimal  and  sets  up  the  assembler.  Piogram  2 
is  a  disassembly  of  ?CHAR.  It  is  useful,  especially 
when  first  working  with  FORTH  assembly,  to  be 
able  to  easily  disassemble  anci  stndv  the  code  you 
create.  Notice  that  I  #  LDA,  is  the  traditional  LDA 
#$0I.  FORTH,  as  always,  expects  reverse  notation; 
in  assembling,  the  format  is  operand-addressing 
modc-nuicmonic, 

SETUP  JSR,  sends  the  machine  to  a  subroutine 
which  eases  communication  between  FORTH  and 
machine  language,  SE  TUP  transfers  b)  tes  from 
the  FORTH  slack  to  a  temporary,  eight-b\te  holcling 
area,  called  A',  which  starts  at  address  $10  (on  the 
PET).  It  will  move  items  in  two-byte  chunks  since 
FORTH  operates  on  two  bytes  at  a  time.  It  knows 
how  much  to  iriove  by  looking  at  the  accumulator. 
We  put  a  one  into  the  accumulator,  so  it  moves  a 
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two-byte  unit  off  the  FORTH  stack  (this  is  the  I, 
tlie  address  within  a  screen  to  be  checked,  generated 
by  the  loop  in  TEST).  If  we'd  used  02  #  LDA, 
four  bytes  would  have  been  transferred  from  the 
stack  to  N. 

Following  SETUP,  the  address  of  the  target 
byte  is  at  N  (properly  in  low-high  6502  addressing 
format),  so  we  can  load  the  accumulator  with  indi- 
rect Y  to  fetch  the  byte  from  memory.  Two  points: 
when  you  descend  to  machine  language  fiom 
FORTH,  the  Y  register  is  set  to  zero  —  you  need 
not  LDY  #S00.  Also,  the  X  register  is  used  by 
FORTH  as  the  pointer  to  its  stack.  If  your  machine 
language  .subroutine  will  in  any  way  affect  X,  you 
should  XSAVE  STX,  before  anything  else  and 
XSAVE  LDX,  before  returning  to  FORTH. 
XSAVE,  like  N,  is  a  temporary  holding  space  which 
is  a  safe  place  to  keep  the  X  register. 

Line  three  illustrates  another  way  that  machine 
language  easily  communicates  with  FORTH.  The 
variable  ISTCHAR  might  contain  a  decimal  76 
(ASCn  code  for  the  letter  L.)  This  would  allow 
TEST  to  find  all  the  L's  on  screen  1 00  if  we  later 
typed  100  BLOCK  TEST,  To  get  this  76  which  is 
in  ISTCHAR  into  the  machine  language  code,  we 
need  only  use  the  word  itself,  ISTCHAR,  wliich 
(as  in  FORTH)  w"ill  leave  behind  the  address  where 
the  variable's  value  is  in  memory. 


Provisions  For  Branching 

In  anv  event,  the  \alue  in  the  accumulator  is  then 
compared  with  the  value  located  in  variable 


ISTCHAR  and  line  four  puts  a  one  on  the  FORTH 
stack  if  the  compare  is  true  or  line  six  puts  a  zero 
on  the  stack  if  the  bytes  arc  not  equal.  When  contrt)l 
is  returned  to  TEST,  it  will  use  the  zero  or  one  to 
decide  whether  or  not  to  print  an  address  on  the 
screen. 

The  FORTH  assembly  process  can  provide  for 
forward  branching.  The  IF,  THEN,  structure  uses 
the  0=  to  lest  the  result  of  the  CMP,.  As  Piogram 
2  illustrates,  a  failure  of  comparison  (BNE)  is  as- 
sembled in  place  of  the  0=  IF,  to  skip  over  the  true 
flag  ciealion  of  line  4.  It  uses  the  address  of  THEN, 
to  know  where  to  go.  In  both  cases,  however,  we 
exit  via  PL'SHO.'^  JMP,.  This  sends  control  to  a 
subroutine  that  returns  to  FORTH  after  first 
pushing  onto  FORTH's  stack  a  two-byte  version  of 
the  number  found  in  the  acciunulator. 

There  are  other  ways  to  return  to  FORTH.  If 
no  stack  manipulations  are  required,  NEXT  [MP, 
is  the  common  exit.  Some  adaptations  of  FOR  IH 
require  a  woicl  which  signals  the  end  of  assembly. 
In  the  version  illustrated  here  there  is  no  such 
rcquircmeni,  but  it  is  helpful  to  return  to  decimal 
mode  at  the  end  of  a  machine  language  word. 

One  final  note,  because  FOR7TI  assembly 
allows  multiple  mnemonics  per  line,  subroutines 
can  be  formatted  in  a  struct ined  way.  A  comparison 
of  the  readability  of  ?CHAR  in  Program  I  with  its 
disassembly  in  Program  2  demonstrates  the  clarity 
it  is  po.ssible  to  achieve.  In  addition,  comments  can 
be  included  anywhere  by  enclosing  them  in  paren- 
theses with  a  space  following  the  fust  parenthesis: 
(  comment). 


Program  1. 

SCR 

#  100 

0 

76  VARIABLE  ISTCHAR 

1 

CODE  ?CHAR 

2 

1  # 

LDA,  SETUP  JSR,  N  )Y  LDA, 

3 

ISTCHAR       CMP, 

4 

0=  IF, 

1  #  LDA, 

PUSH0A  JMP, 

5 

THEN, 

6 

0  #  LDA, 

PUSH0A  JMP, 

7 

DECIMAL  FORTH 

8 

9 

10 

:  TEST  DUP  1024 

+  SWAP 

DO 

1.1 

I  ?CHAR 

12 

IF 

CR  I  .    ENDIF 

13 

LOOP  ; 

14 

15 

Progra 

m2. 

3A34 

A9 

01 

LDA 

#$01 

3A36 

20 

6A 

06 

JSR 

$066A 

3A39 

81 

10 

LDA 

(510), Y 

3A3B 

CD 

3A 

39 

CMP 

S393A 

3A3E 

D0 

05 

BNE 

$3A45 

3A40 

A9 

01 

LDA 

#$01 

3A42 

4C 

70 

09 

JMP 

$0970 

3A45 

A9 

00 

LDA 

#$00 

3A47 

4C 

70 

09 

JMP 

$0970 

COIVIPUTE! 
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Odds  &  Ends:  Atari 

Add  A  Text 
Window  To 
GRAPHICS  0 


Charles  Brannon 
Editorial  Assistant 


The  text  window  can  be  a  useful  feature  in  the 
graphics  modes,  enabling  a  simultaneous  text  and 
graphics  display.  The  text  window  is  very  similar 
to  a  miniature  GRAPHICS  0  text  screen:  all  the 
editor  ftnictions  are  supported,  and  scrolling  and 
screen  clearing  are  confined  to  the  small  tour-line 
window. 

This  same  ca[iahi!iiy  would  be  useful  for  a 
GR.APHK^.S  0  display.  For  example,  a  menu,  a  list 
of  choices,  could  be  presented  in  the  top  twenty  or 
so  lines  of  the  .screen,  and  the  user's  input  taken  in 
llie  lower  four  lines  of  the  text  window.  Any  errors, 
such  as  the  user  typing  editor  keys  in  an  INPUT 
statemenl.  would  not  interfere  with  the  rest  of  the 
screen.  Gonvenienlly,  an)'  .scrolling  when  caused  by 
a  line  like  this  one: 

150   PRINT  "NAME";:INPUTN$:IFLEN(N$)>8 
THEN  PRINT  '*  TOO  LONG  *":GOTO  150 

would  not  cause  the  menu  above  it  to  .scroll  as  well. 

I  low  is  all  this  done?  With  a  single  POKE 
statemenl.  Location  703  normally  contains  the 
nimiber  24.  If  you  POKE  a  lour  in  its  place,  the 
cursor  is  zapped  to  the  bottom  of  the  screen  and 
the  text  window  is  in  plate. 

Note  that  \ou  caul  print  to  the  upper  part  ol 
the  screen  with  PRINT  statements;  you  have  to  use 
PRINT#6  as  you  do  with  GRAPHICS  modes  1 
and  2.  The  POSITION  statctnents  also  only  affect 
the  upper  pari  of  the  display,  you  must  use  POKEs 
to  position  text  window  output. 


100  REM  DBKMSTRATES  "TEXT  WIHOaj" 

lie  REM  sihPLE  rtm  program 

120  REM  FOR  DISK  DRIUE 

138  TRAF'  150 

140  OPEN  #1 .. 6. e/'D  =  ■*.*"=  GOTO  160 

IK  ?  "Can '  t  t^ad  dire-rtora"  ■  EhO 

160  GRAPHICS  0^COL=0^POKE  752.1:REM  OISA 

BLES  CURSOR 

170  DIM  A$<20>.F$(14>  =  TRfiF'  238 

180   nfUT  tti.;H$ 

196  F-USITIOH  COL. LINE:?  ft$(1.14> 

200  LI^E=LI^£+l 

210   IF  LIhE>20  T^£H  COL=COL+13=LINE=0 

220  ffiTO  180 

230  F*OKE  703, 4  =  REM  CREATES  TEXT  WINDOW 

240  FOR  1=1  TO  100  =  ?  L=h£XT  I=REf1  ONLY 

FOR  DEMOf^TPi^TION 

250  ?  ''{CLEAR}Run  which  prosram";  ^imSl 

A$:REt1  CLEAR  OM„Y  CLEAR?;  WINDOW 

260  TRAF'  290 

270  F$="D:"  =  F$(3>=A$ 

280  m\  F$ 

290  ?  "Can't  RUN  ";F$j"." 

300  eci 


The  Demand  For 
ATARI  Software 
Reaches  Further 
Than  You  Think ! 


Maybe  not  this  far  yet,  but  the  market  for  Atari  software  has 
proven  itself  in  the  U.K.— and  it's  still  growing.  Calisto  Soft- 
ware Ltd.  Is  the  largest  Atari  software  dealer  in  the  U.K.,  with 
offices  in  England  and  the  U.S.  if  you'd  like  your  software 
distributed  in  the  U.K.,  go  with  the  proven  professionals— 
Calisto  Software  Ltd.  Contact  us  at  either  address  below.  Do 
It  now! 


IN  ENGLAND: 

Mike  Woodrolle 
Calisto  Software  Hd. 
119  John  Bright  Street 
Birmin<ghBm  B1  IfiE 
011-44-21-632-6<5e 


Here  is  an  t'xiniijili-  jtro^uitn  to  (li'inonsirdtv  the  use  of  the 
wintUnv.  It  is  a  siinjilr  disk  iiiniii  pio^ram.  Notici'  lliut  you 
don't  need  to  use  i'RIi\''r#6  to  print  to  llic  tipper  juirl  <ij  llir 
screen  loifil  after  the  I'OKE  103.4  lakes  filar e. 


Jalte  Commander 
Calisto  Software  Ltd. 
P.O.  Bojc  495 
Peterborough.  N.H.  03458 
603-52S-3598 


CalisiD  Softkijare  Ud. 
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Here's  an  alternative  to  Apple  Pascal's  Transfer  function  when  you  need  hardcopy  listings. 


Apple  Pascal  Lister 


Scott  Barrus 
Ramsey,  NJ 


The  lister  program  below  is  written  in  modules. 
The  first  is  self-explanatory.  It  puts  a  header  on 
tlie  top  of  tlie  screen.  The  second  module  goes  with 
the  first.  It  is  used  to  delay  long  enough  for  a  person 
to  read  the  header.  If  a  shorter  or  longer  time  is 
desired,  the  number  .^000  can  be  changed. 

The  module  Input  puts  the  prompt  "File 
name"  on  the  left-hand  side  of  the  screen,  15  spaces 
down.  It  also  names  a  string  "namefile"  to  be  used 
with  the  names  module.  I  fa  name  is  entered  without 
a  ".text"  on  the  end,  this  module  attaches  it.  A 
possible  addition  would  be  to  prompt  and  ask  if 
".text"  were  wanted. 

The  module  Names  builds  and  writes  the 
Filename  and  page  #  on  the  lop  of  each  sheet.  It 
also  then  puts  79  "  =  "  's  underneath  the  filename 
line.  Since  Pascal  does  not  have  a  tab  function, 
either  a  tab  type  module  would  have  to  be  written 
or,  just  use  spaces  to  separate  the  word  "page"  and 
file  names.  If  a  further  right  position  were  wanted, 
then  more  blanks  could  be  added  or  a  tab  module 
made  up. 

Getfile  does  the  hard  work.  It  reads  a  line 
from  the  inpiU  file  and  then  writes  each  line  to  the 
printer.  It  does  this  55  times  and  then  sends  a  form 
feed  to  the  printer.  It  will  keep  doing  this  until  it 
comes  across  an  end  of  file  (EOF)  marker  at  which 
time  this  module  ends. 

Openf  lie  opens  the  avenue  for  the  program  to 
work.  It  opens  the  text  file  to  be  read  and  it  activates 
tiie  printer  as  a  file  named  outfile. 

Procedure  Epson  is  a  bit  of  customizing  because 
the  author  uses  an  MX-80  printer.  Since  the  pro- 
gram can  print  more  than  one  file  at  a  sitting,  the 
change  mode  option  was  added  to  give  the  user 
fiexibility.  If  the  printer  being  used  does  not  have 
all  the  capabilities  of  the  Epson,  either  eliminate 
the  lines  that  cannot  be  used  or  eliminate  module 
Epson.  If  different  codes  are  used  on  any  printer, 
those  codes  can  be  substituted  for  the  Epscm  codes. 

The  final  section  is  the  body  of  the  program. 
The  program  starts  by  assigning  the  value  of  one 
to  "pagenumbers."  A  header  comes  next.  The  file 


must  be  opened  so  that  when  we  state  what  Epson 
code  is  to  be  used  the  printer  will  be  able  to  get  the 
code.  All  that  is  left  is  to  let  the  program  get  {and 
print)  out  the  files.  When  done,  the  user  is  prompted 
for  another  file.  If  none  is  wanted,  the  screen  is 
cleared  and  the  user  gets  aclieerful  message.  Finally 
the  file  opened  is  closed  and  the  program  ends. 
To  run  the  program,  type  X  from  the  main 
prompt  line  in  Pascal.  When  asked  what  file  to 
execiue,  type  in  the  name  that  was  assigned  to  the 
compiled  code.  To  run  the  program  as  on  the 
example  disk,  type  in  List:Lister.code.  The  program 
will  be  off  and  running. 


Program  Lister; 

const 

Pageiength  = 
Linelength  = 

55; 
79; 

var 

files, 

Pagenumbers, 

time 

• 

Integer; 

Filename, 
Namef ile 

• 
• 

String; 

Line, 

Nametitle, 

Separator 

« 

String  [  255  ]; 

Infile, 
Outfile 

• 
• 

Text; 

Ans, 

answer, 
choice 

* 

Char; 

Procedure  Header; 

begin 

page {output} ; 
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Writeln{ 
Writeln( 
Writeln( 
Writeln ( 
Writeln( 
Writeln( 
end; 


Procedure  Wait; 
begin 

for  time  :-   1 
end; 


******************************  I ) 

*  *  I  \ 

*  Apple  Pascal  Lister    *') 

*  by  Scott  Barrus      *') 

*  *  1 } 

******************************! J 


to  3000  do; 


Procedure  Input; 
begin 

Page (output) ; 
Gotoxy ClflS)  ; 
Write ('File  name:  '); 
Readln( filename) ; 
Namefile  :=  filename; 
if  pos ( ' . ' ,tilename) =0 
filename  :=  concat  ( 
end 


then 

filename, ' 


text') 


Procedure  Names; 
begin 

Write (outfile,chr (14) ,namef ile,chr 
Writeln (outfile, • 

Separator  :=  '='; 
for  files  :=  1  to  linelength  do 

Separator  :=  concat (Separator ,' = 
Writeln(outfile, Separator) ; 
Writeln(outf ile) ; 
end; 

Procedure  Getfile; 
begin 
Repeat 
Names; 

For  files  :=  1  to  Pagelength  do 
begin 

Readln(inf ile, line) ; 
Writeln(outf ile, line) ; 
end; 
Page (outfile) ; 

pagenumbers  :=  pagenumbers  +  1 
Until  EOF{infile)  =  True; 
end; 

Procedure  OpenPile; 
begin 

Rewrite (outfile, 'printer : ' ) ; 
Reset (inf ile, tilename) ; 
end; 

Procedure  Epson; 
begin 
repeat 
Page (output) ; 

Writeln ( 'Choose:  ') ; 
Writeln; 


(20)); 

Page  ', pagenumbers) ; 


); 


MicRoSlANd 

Standard  in  Microcomputing  Products 


AT  YOUR  LOCAL  DEALER  OR  ORDER  DIRECT 

DISK  CADDY  DC-1...why  be  disorganized  when  you  can  be 
DISKorganized!  Let  MicroSland's  DC-1  solve  the  problem  ol  practical 
diskette  storage.  The  DC-1  is  constructed  of  sturdy  steel  and  offers  a 
100  diskette  capacity.  Color  and  texture  matched  to  the  Apple,  it's  a 
handsome  and  practical  addition  to  your  microcomputer  station. 
Commercial  users,  ask  us  about  our  6"  disk  model, 

ACCESSORY  BRIDGE  AB-1  ,,,shelves  your  Epson  MX-70/80/100  or 
Bytewriter  printer  and  keeps  paper  neatly  tucked  underneath.  Made  of 
sturdy  steel  and  matched  to  your  Apple's  color  and  texture, 

DC-1  $49.95  plus  $5.00  shipping  and  handling 
AB-1  $39.95  plus  S5.00  shipping  and  handling 

MicroStand 

P.O.  Box  96 

Tolovana  Park,  OR  97145 

1  (503)436-1429 
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'  c ' ,  •  D ' ,  ■  d  • ,  •  E ' , '  e '  ]  ; 

'E',chr{27),'B'); 


Writeln{  •  (A) Emphasize' )  ; 

WritelnC  (B) Double  Strike')  ; 

WritelnC  (C) Both')  ; 

WritGln( '  (D) Cnx   Either')  ,* 

Writeln{ ' (E) ...... .Continue   as    is'); 

Writeln; 

Write ( 'choice:    ' ) ; 
Readln (choice) ; 
until   choice   in    [    '  A' ,  '  a' , 'B' , 'b' , 'C  , 
case  choice   o£ 

'A', -a'  :  Writeln(outfi'le,chr(27)  , 
■B",-b'  :  Writeln(outfile,chr(27) , 
'C','c'  :  Writeln(outfile,chr(27) , 
'D'r'd'         :    begin 

Page (output) ; 
repeat 

WritelnC 'Cancel  which?') 
Writeln( ' (A) . . .Emphase ' ) 
Writeln (' (B) ...Double   Sti 
WritelnC  (C)  ...Both')  ; 
Writeln ( ' (D) ...Continue 
Write ( 'Choice:    ' ) ; 
Readln (choice) ; 
until   choice   in    [ 'A' , ' a ' , ' B' , 'b ' , 'C ' , 'c ' , ' D' , 'd ' ] ; 
case   choice  of 
'A', 'a'       :    WritelnCoutfi] 
'B','b'   :  Writeln(outfi] 
'C,  'c'      :   Writeln(outfii 


:rike' )  ; 
as   is' } ; 


'E', 'e' 


'D','d'       :    Exit(Epson); 
end;  [  case  ] 
end; 

:    Exit    (Epson); 
end;    [   case   ] 
end;    [   epson   ] 

Begin    [    Main   Program   ] 
pagenumbers:=  1; 
Header; 

Wait; 
Repeat 
Input; 
Openf ile; 

Epson; 
Getfile; 

Write ( 'Another   file?    (Y/N)     '); 
Readln (answer) ; 
Until   answer   in    ['N','n']; 
Page (output) ; 
Gotoxy(l,15)  ; 
Writeln ( 'Have  a 
Close    (inf ile) ; 
end. 


Lle,chr(27) , 'F') ; 
:le,chr(27) , 'H')  ; 
.le,chr(27) ,'F', 
chr(27) ,'H'); 


Nice  Day! ' ) ; 


...PET/CBMA^IC?  SEE  SKYLES. 


PET  owners  everywhere  sing 

J^J)  Thanks  for  the  MemoriesJ^J^ 

to  good  old  Bob  Skyles 

.  .  .  they  should  .  .  .  because  Bob  Skyles  is  the  only 
complete  source  for  memory  boards  for  any  PET  ever 
sold.  Old  Bob  won't  forget  you. 

And  [he  Skyles  memory  iysiems  have  the  highesi  qualiiy  conirol  of  any 

computer  product  ever.  Over  100  million  bits  of  Skyles  memory  boards  are 

already  in  the  field.  First  quality  static  and  dynamic  R.^MS.  solid  soldered  on 

first  qualiiy  glass  epo\y.  That  is  why  iheyareguaranlefd — insp:ieofilK'new 

lower prices^iov  a  full  Iwo  years. 

The  boards,  inside  I  he  PET/CBM,  install  in  minutes  wiihotii  special  tools  or 

equipment . .  .just  a  screwdriver. 

Because  of  our  new  dynamic  memory  design,  and  to  celebrate  old  Bob's  SOif, 

birthday,  here  are  the  smashing  new  prices: 

SK  Memory  System  orig.  S250.00  noK  $200.00  Save  S  50.00 
MK  Memory  System  orig.  $450.00  noH- $300.00  Save  $150.00 
24K  Memory  System       orig.  $650.00       noK  $400.00       Save  $250.00 

.  ..For  any  PET  ever  made.  When  ordering,  just  describe  your  PET  by  model 
number  and  indicate  I  he  amount  and  type  (or  brand!  of  memory  currently  in 
the  unit- 

Shipping  and  Handling fVSA  /Canada)  $3.50     (Europe/ Asia)  S15.00 

California  residents  must  add  6%/6'/2fi>  sales  /fl.i,  as  required. 
Visa/Maslercard  orders:  call  tollfrec  (800)  227-9998  (e.scept  California). 
California  order.s:  please  call  (415)  965-1735. 


1 


Skyles  Electric  Works 

2311''  Soulh  Whismun  Ro&d 
Mounlain  \  iew,  Califurnia  94041 
HIS)  965-1735 


.PET/CBMA/IC?  SEE  SKYLES. 
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Hooking  Up 
DOS  Wedge  To 
PETs  With 
Power 


Elizabeth  Deal 
Malvern,  PA 


Here  is  a  cookbook  procedure  that  allows  the  use 
of  Commodore's  DOS  support  and/or  the  Universal 
Wedge  with  PETs  equipped  with  Professional 
.Software's  Power.  It  is  only  for  Upgrade  PETs. 
BASIC  4.0  systems  d<jiit  really  need  the  Wedge. 

Follow  These  6  Steps  Once: 

1.  Reset  the  PET  and  turn  POWER  on  with  the 
usual  SVS9*4n96.   2.  Load  the  Wedge  program. 
Then  get  into  the  monitor  with  SYS4.   3.  Make  the 
listed  changes,  being  careful  to  make  only  the 
changes  appropriate  for  your  version  of  the  Wedge 
program:  Old  DOS-SUPPORT  needs  a  change  in 
the  contents  of  $()749/A,  $074E/F  and  $0798/9 
from  00  76  to  FE  97  (jimip  to  Power  instead  of  the 
UHROO  I'  routine).  It  also  needs  a  replacement  of 
the  four  bvtes  at  $072C  to  $072F  from  the  existing 
C9  40  FO  6d  to  EA  EA  EA  EA  (to  disable  the  '@' 
kcv).  Universal  Wedge  needs  changes  in  the 
contents  o(  S()549/A.'S054E/F  and  S0598/9  from 
00  7(1  to  FE  97,  and  replacement  of  the  four  bvtes 
at  $052C  to  $052F  from  C9  40  FO  OD  to  EA  EA  EA 
EA.  Remember  to  push  RETURN  after  each 
change  so  your  PET  can  hear  vou.  4.  Save  the 
program  under  a  different  name,  "PDOS" 
perhaps.   5.  Now  RUN  the  'Wedge.  If  the  PET 
crashed,  go  back  fo  step  \.  6.  Get  into  the  monitor 
once  again  and  ask  for  bytes  $0070  to  00723  (.M 
0070  0072).  Write  down  the  two  bytes  that  follow 
4C  and  don't  lose  the  note.  This  is  the  wedge's 
address  in  0502  formal,  low  byte  first. 

In  The  Future: 

Tinn  Power  on,  load  your  newly  created  wedge. 
RUN  it  in  the  usual  fashion,  and  always  remember 
to  write  down  the  contents  of  $007 1/72.  (Vou  may 
need  this  later,  as  we  shall  see.) 

What's  Happening? 

After  Power  has  been  set  up,  we  take  over  and  tell 
the  PE'l'  to  check  our  Wedge  routine  before  it  goes 
to  Power.  That's  done  by  the  change  in  $0070/7 1 . 
In  three  cases  (no  recognized  wedge  command, 
error  channel  read  and  utility  commands),  the 


Wedge  routine  formerly  exited  to  the  CHRGOT 
subroutine  ($0076).  We  force  it  to  go  to  Power  with 
JMP  $97FE  (six  bytes  beyond  the  start  of  Power), 
w4iich  is  the  very  change  you  made  in  three  places 
to  the  Wedge  code.  Printing  the  directory,  load 
and  load/run  sections  remain  intact. 

Finally,  we  eliminate  the  '(a'  key  from  Wedge's 
repertoire  in  order  to  leave  it  for  a  more  important 
task  in  Power's  search  routine.  We  did  it  by  re- 
placing four  consecutive  bytes  with  $EA  (NOP)  to 
skip  that  code.  The  '>"  (greater  than  key)  and  all 
others  remain  imchanged. 

Assorted  Notes 

This  is  just  one  of  many  ways  the  hookup  can  be 
achieved.  It  loosely  ft)llows  the  instructions  on 
page  62  in  the  Power  manual.  I  think  a  better  way 
is  that  described  on  page  63.  However,  the  method 
presented  here  is  the  simplest  to  understand  and 
explain.  The  method  on  page  63  tequires  some 
fiddling  with  the  Wedge  code  and  would  require 
more  typing  on  your  part. 

You  have  to  remember  the  address  of  the 
Wedge,  which  is  in  the  two  bytes  you  jotted  down. 
You  can  use  itistant  key  REM  macros  for  remem- 
bering thcin.  I'he  reason  is  ihat  if  you  use  Power's 
FIX  command,  Power  will  stick  the  old  values  (its 
own  address)  into  the  CHRGET  routine  ($0070) 
and  you  will  have  to  change  them  back  to  point  to 
the  Wedge. 

If  you  use  the  OFF  command.  Power  will 
replace  your  address  with  the  regular  CHRGET 
code,  also  disabling  the  Wedge.  It's  best  to  leave 
the  Wedge  disabled  initil  Power  is  turned  on  again. 
Otherwi.sc,  if  you  enable  the  W'cdge  by  changing 
the  values  in  the  CHRCiE'F  routine  you  will  ulti- 
mately end  up  in  Power,  since  that's  where  we  told 
the  Wedge  to  go  when  its  done.  For  the  same  reason 
you  should  not  u.sc  this  version  of  the  Wedge  if  you 
don't  plan  to  use  Power. 

Extra  Note  On  The  Wedge 

I  have  written  recently  that  the  Universal  Wedge 
overshoots  its  correct  loading  bcnmdaries  when  it  is 
RUN.  I  also  incorrectly  staled  that  the  old  DOS- 
stipporl  does  not.  Sorrv!  Both  jjrogiams  do  it.  The 
reason  is  that,  as  coded,  two  pages  (512  bytes)  of 
code  are  moved  to  higli  memory  but  the  code 
reserves  only  enough  room  for  the  Wedge  code 
(359  bytes).  You  can  write  your  own  mover  as  a  fix. 
If  not,  and  if  you  are  loading  the  Wedge  to  a  place 
other  than  near  the  top  of  inemorv  vou  may  want 
to  lower  the  top  of  memory  pointer  to  accomodate 
the  endre  program,  otherwise  you'll  wipe  out  what- 
ever code  you  have  already  placed  above  the  Wedge. 
This  can  be  done  by  entering  FF  in  place  of  67  in 
byte  $08B2  in  the  DOS  support,  or  in  byte  $066B 
in  the  Universal  Wedge,  if  you  have  the  room.       © 
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A  Self-Modifying 
P/iVI  Graphics 
Utiiity 

Kenneth  Grace,  Jr. 
Colts  Neck  NJ 


The  utility  in  Program  1  sets  up  a  skeleton  program 
for  player/missile  graphics.  It  presents  a  series  of 
questions  about  the  P/M  situation  you  want  to 
create  and  then  modifies  itself  according  to  your 
responses.  I  hope  you  will  find  the  program  useful. 
But  I  also  hope  it  will  stimulate  your  thinking  on 
other  ways  to  use  the  self-modification  ability, 
introduced  by  Bruce  Frumker  in  COMPUTE! 
(August,  1981  #15).  I  also  want  to  give  some  further 
publicity  to  a  method  for  controlling  P/M  motion 
using  string  manipulations,  as  introduced  by 
George  Blank  in  the  April  1981  issue  oi Creative 
Computing. 

There  are  several  steps  involved  in  setting  up 
P/M  graphics,  and  they  have  been  covered  in 
COMPUTE!  and  elsewhere.  The  steps  are  easy,  but 
there  are  several  choices  available  along  the  way 
(resolution,  number  of  players,  colors,  positions, 
etc.).  That's  where  this  utility  comes  in.  It  contains 
all  the  basic  steps,  and  where  there  are  choices  to 
be  made,  they  are  presented  to  you.  The  program 
then  u.ses  Fruniker's  technique  to  add  lines  to  the 
program.  At  the  end  it  uses  the  same  technique  to 
delete  lines  that  are  not  needed,  including  the  lines 
which  ask  the  questions. 

When  the  utiiity  has  finished,  you  are  left  with 
the  skeleton  of  a  P/M  graphics  program.  You  can 
RUN  it  at  this  point  to  check  things  out.  But  to 
make  it  a  real  program,  you  will  have  to  draw  the 
playfield  and  add  the  main  loop  for  controUing 
motion,  checking  collisions,  etc.  In  other  words, 
the  utility  does  just  the  P/M  setup.  However,  note 
that  there  are  some  subroutines  included  which 
you  can  use  for  player  motion. 

Since  I  make  extensive  use  of  Frumker's  tech- 
nique, I  have  split  it  into  two  subroutines,  at  9900 
and  9910-9920.  Between  the  two  subroutine  calls  I 
put  PRINT  statements  for  the  lines  to  be  added  to, 
or  deleted  from,  the  program. 

Aside  from  these  two  subroutines,  the  heart  of 
the  program  is  in  lines  3-66.  Lines  3-55  present  the 
series  of  questions  through  which  you  define  your 
particular  P/M  arrangement.  The  self-modifying 
feature  is  used  after  every  question  or  two  to  add 
the  appropriate  statements  to  the  section  beginning 


at  line  9000.  At  a  few  places  the  program  STOPs 
while  you  enter  lines  containing  SETCOLOR 
statements  for  the  playfield  colors  or  DATA  state- 
ments containing  the  bytes  defining  the  shapes  of 
the  players  and  missiles. 

At  the  end  of  this  sequence  lines  56-66  and 
9930  delete  lines  3-66,  the  unneeded  P/M  motion 
routines  in  100-185  (when  you  have  less  than  four 
players  and  four  mis.siles),  and  other  unneeded 
lines  in  9000-9700.  I  couldn't  figure  out  how  to  get 
rid  of  all  the  unnecessary  lines,  so  later  you  may 
wish  to  delete  lines  9900-9960. 

When  the  utility  has  finished,  you  are  left  with 
Hues  1-2,  99,  appropriate  subroutines  from  100- 
185,  a  trivial  loop  at  200,  and  the  P/M  setup  steps 
starting  at  9000.  Note  that  lines  20-24  and  9030 
take  account  of  Fred  Pinho's  rules  (COMPUTE! 
September  '81,  #16)  for  placing  P/M  memory  so 
that  it  doesn't  overlap  the  memory  for  the  BASIC 
GRAPHICS  mode.  Starting  from  this  skeleton,  I 
suggest  that  you  use  lines  3-98  for  REMarks, 
opening  titles,  instructions,  etc.,  and  begin  your 
main  program  at  line  200. 

Motion  Using  Strings 

The  string  manipulation  method  for  player  motion 
is  based  on  Mr.  Blank's  column  mentioned  above.  I 
refer  you  to  that  article  for  a  detailed  explanation. 
The  basic  idea  is  that  you  trick  your  Atari  into 
treating  the  Player/Missile  memory  as  the  string 

array  storage  area  for  PO$,PI$ M$.  Lines  1-2 

and  9500-9580  do  this.  Atari's  fast  string  handling 
routines  can  then  be  used  for  vertical  motion  of  the 
players  or  for  animation. 

In  order  for  this  to  work,  PO$,Pl$,...,M$  must 
be  the  first  variables  mentioned  in  the  program,  I 
suggest  that  you  turn  off  power  momentarily,  then 
key  in  line  1  and  the  rest  of  the  program.  In  line  2, 
VTAB  is  a  pointer  to  the  start  of  the  variable  table, 
which  contains  eight  bytes  for  each  variable.  ATAB 
points  to  the  start  of  the  string  array  table,  which  is 
where  the  actual  values  are  stored.  Each  pass 
through  lines  9530-9570  modifies  the  eight  bytes 
for  PO$  (or  Pl$,  etc.)  in  the  variable  table,  including 
the  offset  from  ATAB  where  the  actual  values  for 
PO$  are  stored  (the  P/M  graphics  memory). 

The  bytes  defining  the  players  are  stored  in 
strings  DO$,Dl$,...  at  lines  9090.  9140,  9190,  etc. 
Each  character  in  a  string  is  stored  in  memory  as  a 
byte  containing  the  corresponding  ATASCII  value. 
In  this  case,  we  want  our  chila  BYTE  treated  as 
though  it  were  alreadv  an  ATASCII  value,  so  we 
use  DO$(I,I)  =  CHR$(BYTE).  Note  that  this  is  a 
different  way  of  using  strings  for  P/M  from  Alan 
Watson's  method  (COMPUTE!  September  1981, 
#16).  The  demo  mirrors  Watson's  example. 

The  descriptions  D0S,D1$,...  are  initially  read 
into  P/M  memory  (i.e.,  into  P0$,P1$,...)  at  lines 


THE  LEMON  Electronic  Protection  Devices 

THE  LEMON  is  a  solid  state  shunting  device  that  can  be  easily  plugged  into  any  stan- 
dard duplex  outlet.  It  eliminates  disruptive  and  possibly  damaging  transient  disturb- 
ances (spikes)  which  shorten  equipment  life,  reduce  efficiency,  cause  "hiccups"  and 
many  other  malfunctions.  THE  LEMON  has  6  outlets  designed  for  3  wire  grounded 
plugs  (also  accepts  2  wire  outlets)  at  a  maximum  load  limit  of  15  Amps. 
Cat.  No.  3516 S  5 4.95 

400  /  800  TECHNICAL  USER  NOTES  Atari 

Another  fine  reference  manual  for  the  Atari  400  or  800,  the  400/800  TECHNICAL 
USER  NOTES  details  the  hardware  as  well  as  the  Operating  System  of  the  Atari  com- 
puter system. 

Cat.  No.  3141  $29.95 

SAVE  SAVE  SAVE 

Buy  both  the  DE  RE  ATARI  and  the  400/800  TECHNICAL  USER  NOTES  and  save 
10%?!! BOTH  BOOKS  FOR  ONLY  S44.95!! 

DE  RE  ATARI  ATARI  APX 

DE  RE  ATARI    is  the  definative  guide  for  Atari  owners  who  wish  to  fully  exploit  the 
programming  powers  of  the  Atari  400  or  800  computer.  Written  by  the  programming 
"wizards"  of  Atari,  this  book  is  sure  to  become  a  valuable  addition  to  any  Atari  owner's 
library. 
Cat.  No.  3789  $19.95 

WORPMANIA  Svncro.  Inc. 

Another  fine  piece  of  software  from  SYNCRO,  WORDMANIA  is  based  on  the  use  of 
anagrams.  The  game  is  played  in  real  time,  with  self  adjusting  levels  of  play.  There  are 
over  a  thousand  words  and  the  combinations  are  selected  at  random  so  the  same  word 
will  appear  in  a  different  combination  each  time.  A  challenging  device  is  used  for  the 
player  to  beat,  score  is  based  on  time  accumulated.  The  program  has  been  developed  so 
that  a  child  and  adull  can  play  at  the  same  time  and  the  levels  will  adjust  accordingly. 
The  program  is  in  color,  large  letters,  and  utilizes  sound  effects. 

Cat.  No.  3907     Atari,  16K,cass  $14.95 

Cat.  No.  3908    Atari,  24K,  disk  $  19.95 

FLIP  'N'  FILE  Innovative  Concepts,  inc. 

The  ideal  solution  for  keeping  your  Atari  400/800  ROM  cartridges  safe  from  dirt  or 
loss.  Each  FLIP  'N'  FILE  is  molded  from  attractive,  high-impact  smoked  plastic  and 
holds  up  to  10  cartridges. 
Cat.  No.  3790  $24.95 

VIDEO  COMMAND  CONTROLLER  FOR  ATARI 

Zircon  Int'l. 

The  "all-in-one"  controller  for  both  Atari  computer  systems  and  the  Atari  VCS.  Incor- 
porating a  quality  8  digital  switch  mechanism.  VIDEO  COMMAND  allows  left  and  right 
control,  forward  and  back  movements,  right  and  left  rotation,  diagonal  movement,  as 
well  as  up  and  down  action  of  the  fire  mechanism.  All  this  at  a  real  low  price-how  can 
you  refuse?!? 
Cat.  No.  3902  $14.95 

HOW  TO  ORDER 

WtHc  ot  phont.  Pav  liy  chfck,  M   C.  VISA,  or  COD  Mention  Ihis  ad  and  ue  pav  shipping  (UPS  ground  only), 

(add  SI  .50  for  CODI,  (81K))  423-S3S7     |2I3I  Bgb-naO     H^^'  Elccrronics  19511  Business  Cenlpr  Dr.  Depl.  G6 
Offer  e«pirps  June  30.  1982.  


Norrhridge.  CA  91324 


WHEN  IN  SOUTHERN  CALIFORNIA, 
VISIT  OUR  RETAIL  STORES 


/i^n/|^EL£C77^0NfC5 


19511  Business  Center  Dr. 
Northridge,  CA  91324 


2301  Artesia  Blvd. 
Rcdondo  Beach,  CA  90277 


444  S.  Indian  Ave. 
Paim  Springs,  CA  92262 


SOFTWARE 

FOR  YOUR  I6K  TRS-SO 

COLOR,  MODEL  I,  U§ 

ATARI  400/800,  APPLE  II 


)pte 


appietree 


llWACATARJ 


NOW  YOUR  COMPUTER 
CAN  ACT  LIKE  A 
COMPUTER  SHOULDll! 
WITH  OUR 
MAGNETIC 
MAGAZINES, 
YOUR  MICRO 
WILL  ENTERTAIN, 
EDUCATE,  AND 
CHALLENGE  YOU. 

On  lasM'tn-  in  disKdlo*.  sou  uiil  rsiwc  hid  prii|ir.n>ii  ocr> 
monili  rjnieinii  trnnl>:amo.  lunni' ciilLTiyiinnit-nl .  and  |K-j^iniji 
liiuni:!.\  Ki  nunc  i^l  our  uniijuf  '■tCJtiniiji"  n'*Vf^niv. 
Onr  nv\[  l^^uc  saIII  inL'tudt: 

1.  HOMK  IIVVENTORY 

2.  Reversi  Board  Game  with  Graphics 

3.  (ieneraling  Music  and  Sound  Kffecis 

4.  Machine  Language  Programmine  (I) 

5.  Ulilil.v  of  the  Month  (ID 

^  oij'^L"  iilrfiidy  missed  Sitx;k  Mjrkc  AiijKms,  t  niiLtnlriilmiL 
CliL'LLtTS,  (.kill',  Alficbra  uiiJ  tjcoiiicliy  le>ls  and  KniHUbitlL  iV 
l.iut't  ls^UL^  v^iW  indudf  BaiL-ktiarniiioii,  Chcvs,  a^ll  la\  Schc- 
diile^,  Bast'hall,  and  many  more.  So  don'l  let  aiiiMliirr  issue 
pa,\s  you  by!  SubstTipsion  price  for  i:asMftU'  is  S50  per  >car, 
S31J  per  ' .'  year  and  SIO  for  a  iriaS  isvuc;  for  diskcTtc  S75  per 
vcar.  S-i?  per  ' ;  year,  and  $15  for  a  iriai  issue 
:.-(Back  issues  av.uilablc  on  rL'qucsl) 


THE  COLOR  ACCOUNTANT 


Wth  our  coniplrle  home  accounUti^  ^>stem.  keeping  irack  (iT 
>uur  HnBEicrs  can  be  as  eiLS)  u  PI. 

t.  Chart  uf  Accounts  Maintenance 
2.  Complete  Checkbook  Mainlenance 
J.  Tax  Deduction  Flags 

4.  Net  Worth  Stalemenl 

5.  Income  Less  Expense  Stalement 

6.  Complete  Graph  Package  ij^mphs  in>  niesi 

7.  Payments  and  Appointments  Calendar 

8.  Home  Budge!  Analysis 

9.  Mailing  List 

10,  Schedule  1040  (Lonj;  Form) 

11,  Decision  Maker 

12,  Schedule  G  (Income  Averaging) 

Ali  programs  are  menu^inven  and  allow  add'changc'dtflcle. 
Also,  ai!  Hiei,  and  slalemenls  can  be  li?,led  lo  M;rtfcn  or  prinlcr. 
and  vavcd  lo  cassene  or  diskeue.  Ths  cosi  of  THE  COI  OR 
ACCOUNTANT  h  S7S  lor  cassclic  and  SSO  Tor  diAcnc.  ITii-. 
irackagc  requires  16K  c\ccpl  tor  Ihe  AT.ARI  JOd'HOU  wlncii  rc- 
ijuncs  24K  for  casselle  and  32K  ior  diskeiie,  TMb  COLOR 
AC  C'OUNTANT  aUo  coine\  wilii  40  paEC*  0!  diicinncntaln^n. 


the 


programmers    ^^/ 


program 


[>1  you  knoi^  all  \\k  i:movaiivc  ways  of  usin^  BASIC  com- 
mands? Hie  siaif  ui  ihe  Prn^animcr's  Jnslilutc  have  dcNijincd  a 
SCI  of  prtwams  explajninji  cvcryihins  ihc  manuals  omii. 
]l)i:  F*rograrnmcr\  IVonram  leads  you  Mcp  by  step  lhrou|ih  Ihc 
ruiiJaiiKiuals  of  proitraniniing  your  computer.  Tliciii  you  explore 
Ihc  fiiJcr  points-.-muttiple  loops,  queaes.  slacks,  eanic  pr»Efiuti- 
rning,  sorts,  irtfs,  bookanjogjc.  and  rt>emuPi  :^>er?t.  .■VII  lht:-< 
n>clnyds  make  your  pro^ram^llng^aik^  easier  iiiid  injrectliLicn:, 
Oitilciill  (and  very  useful)  propranis  art" created  before  \our  eyes, 
.\iid  di-Mjiiift!  so  you  learn  31  your  own  speed!  "I"he  Pro(irBnimCT''s 
Pni};nim  Ls  a  must  for  fsm  owiwr  of  h  micfocom,piuiff . 
(S50  c»!Wif<ie,  S55  dhfcf»ej 


^ 


£L 


Order  bolh  The  Programmer's  Prtj^nim  and  1  veur's  subscrip- 
lion,  and  ihe  lotfll  cost  is  only  S75  eusseile,  SlDU  divkHtt.  If 
sou  order  now.  >du  will  rrceisr  s  Foolbttll  Profimm  Hnd 
Compulerizwl  Telephone  Dirwtoi?  AB>i(HXTKI.Y  yKV.i: 
wUJi  any  $75  Ofdef.  So  don'l  watt  .  ,  .  onto  loday! 


THE  PROGRAMMER'S  INSTITUTE 

^^^^  A  Fulurehou^  Companv 

^^^^  I-.O.  Ikn  JIVi  Dept.  C 

^^^^k  thapi-l  Hili,  N.C.  27514 

■  Am  m9]im-2m  MC&VUa  welcome 

^1  ^m  Name  

w 


Address  . 
City/St.  _ 


Progiammer's  Program 
Color  Accouniani 
Type  of  Compmier: 


J  Year  Subit'npiion 
\  ■/:  Year  Subscription 
!  Trial  Issue 
•'      , .  ;Cas.scl(c  c .  Dr^keiic 

ATARI.  TR^RO.  ai>d  APPLE  are  trademarks  ol  ibc  Alan. 

iLUidv.  and  Apple  Corp.  The  Pfoia-ammers  Program,  TRC. 

Applt'irtv.  Mapatari,  and  The  Color  Atx\iunlani  arc  trademarks 

of  thf  t*ro^rarTHrXr\  Irtsiiiuie. 


*.\ll  software  i^aJlable  on  cassette  for  ATARI  400'SOO,  APPLt 
11  r  MODFI  I.  III.  COLOR- On  diskeiie  for  ATARI -100/800. 
APPLt!  II  *  .  MODEL  111.  
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9600-9680.  The  string  variable  B$  will  be  our 
"blanking"  string,  so  we  fill  it  with  ATASCII  values 
of  zero  at  line  9690.  If  you  have  a  player  which  is 
no  longer  than  30  bytes,  adjust  the  DIMension  of 
B$  accordingly. 

To  produce  vertical  motion  of  a  player,  the 
subroutines  at  100-133  write  over  the  active  part  of 
the  existing  PS  with  blanks  from  B$.  Then  D$  is 
written  into  PS  at  the  new  position,  higher  or  lower 
than  before. 

Vertical  motion  of  a  missile  is  slightly  more 
difficult.  The  problem  is  that  all  four  missiles  are 
stored  in  the  same  memory.  Each  missile  occupies 
a  two-bit  slice  of  the  eight-bit  bytes  in  this  memory. 
Thus,  we  cannot  simply  write  whole  new  bytes  or 
blanks  into  this  memory. 

Instead,  using  a  machine  langtiage  routine,  we 
AND  the  existing  memory  with  a  binary  mask, 
such  as  1 11 1 1  !00,  leaving  zeroes  in  the  appropriate 
two-bit  slice.  To  this  we  add  the  new  image  from 
DMx$  or  BS.  The  images  being  added  have  zeroes 
outside  the  two-bit  slice,  so  they  won't  affect  the 
images  of  the  other  missiles. 

Lines  9700-9730  read  the  machine  language 
routine  into  the  string  MOVE$.  The  missile  motion 
subroutines  at  150-185  make  two  USR  calls  to  this 
routine,  once  to  write  the  new  missile  image  and 
once  to  blank  out  the  rest  of  the  old  image.  The 
last  variable  in  the  USR  call  is  the  decimal  equivalent 
of  the  binary  mask. 

Program  2  presents  a  demonstration  of  the 
use  of  the  utility  and  of  the  motion  routines.  The 
demo  attempts  to  duplicate  Watson's  animation 
program,  Tbe  top  part  of  the  listing  show.s  the 
answers  you  should  give  to  the  questions  presented 
by  the  utility.  1  he  Ijoltom  part  shows  the  lines  to  be 
added  to  the  skeleton.  Lines  300-530  match 
Watson's  line  numbers  as  closely  as  possible.  A 
comparison  of  this  demo  with  Watsons  program 
shows  that  the  motion  here  is  somewhat  faster  — 
listen  to  the  rate  of  the  "footsteps." 

There  you  have  it  —  a  useful  utility,  a  thought- 
provoker  on  self-modifying  programs,  and  a  neat 
way  to  move  those  spaceships! 

Mr.  Grace  has  offered  to  save  you  the  work  of  keying  i)i 
this  lengthy  program.  Just  send  a  stamped,  self-addressed 
rfiailer,  $3  and  a  blank  cassette  to  33  Dana  Lane,  Colts 
Neck,  NJ  07722. 

Program  \. 

1  DIM  P0$(l).PU(l),P2#(i:'.P3*(l).t1$(l) 

2  i;TAB=PEEK(  134  )+256;^PEEK(  135 )  =  hTAB=F'EEK 
(140)+25b:^-PEEK(141> 

3  GRftF'HICS  ir^F-OSITION  2.3  =  ?  *6j  "A  SELF- 
IIODIFYIHt:"  ^F-OSITIOti  2,b-l  ft€;  "PLAYER-MIS 


SILE"^F*USITHH  2.9 

4  ?  ftb;"a<AF-HICS  UTILITY"  =  POSIT  ION  646  = 
■?  #6j"keri  st^ace"=FOR  T=l  TO  3800-f€XT  T 

5  GRAPHICS  0=?   =?  "THIS  UTILITY  F-RESENTS 
A  SERIES  OF  Ql£STIONS  B^/  l-iHICH  YOU 

DEFINE  A  PLAYER-MISSILE  GRAPHICS"; 

fa  ?  "  SETUP. "=?  =?  "IT  THEN  MODIFIES  ITS 
ELF  INTO  A  F1?ui3?At1SKELET0N.":?  =?  "SUBRO 
UTINES  FOR  PLAYER  AND  MISSILE  " 

7  ?  "ttOTirH  ARE  IMCLUOED.":?  =?  "YOU  ADD 
THE  REST  OF  T^C  PROGRAM."  =?  =?  "miMATI 

m  IS  F-OSSIBLE  BY  Ci3FaNG  NEW  " 

8  ?  "SHAPE  STRIUGS  IHTO  Th€  STRUCS"=?  " 
DEFINING  THE  PLAYERS." =?  =?  =?  "PRtSS  IS 
TARTl   TO  BEGIN." 

9  X=F'EEK(  53279)=  IF  X06  TttH  9 

16  ?  "{CLEAR?. ENTER  THE   IBA£;ICi  GR-AF'HICS 
MODE  FOR  PLAYFIELD"=?  "UR.    ";=IbPUT  X=GO 
Sie  90  =  Y  "9800  GF:ftPHIC5  ".:y  =  GuSUB  91 

11  ?  "DO  YOU  WANT  STAtCARD  COLORS  FOR  "  = 
?  "GRAPHICS  ":X;=DIM  K$(3>=IHPUT  X$=IF  X 
$(i>i;5="Y"  THEN  13 

12  ?  =■"'  "LBE  LIMES  SSeO-ySSO  TO  ENTER  IS 
ETCOLORl  STATEMENTS.  TYPE  ICONTl  mEN  Y 
OU  ARE       READY  TO  CONTINUE. "= STOP 

13  ?  CH<$(125)=?  =?  "RESOLUTION  DESIRED 
FOR  PLAYER3="  =  ?  "8  =  DOUBLE- LI  HE "  =-^  "1  = 

SINGLE-LINE  (FINER)"  =  ItFUT  R 

14  Y=INT(X/lb)=X=X-l6*Y=IF  X<=4  T^€N  S=8 
■^(1+R> 

15  If'x=5  ThB'J  S=12+4*R 
lb  IF  X=6  Tf€N  S=16+8-^R 

17  IF  >=:=7  THB4  S=24+8;i:R 
IS  IF  >=;=8  THEfl  S=36+4:1;R 

19  GOSUB  90  =  ?  "9810  RES=".:R;"  =S=";S  =  GOSU 
B  91 

20  ?  "HUBER  OF  PLAYERS  TO  BE  DEFIh£D";  = 
INPUT  W 

21  FOR  1=8  TO  W-\--l  CHR:$(125>  =  ?  =?  "COL 
OR  (0  -  15)  AHJ  INTENSITY  (8  -  15)  FOR  P 
LAYER  ";I;  =  ItfllT  X.Y 

22  GOSUB  90  =  ?  9856+1;"  POKE  "j704+I;"/'; 
16*X+Y: GOSUB  91 

23  ?  "WIDTH  OF  PLAYER  ";!;"="=?  "O  =  NOR 
MAL":?  "1  =  TWICE  NrjF;mL"=?  "3  =  FOUR  TI 
rtS  NORMAL" :  IhPUT  X 

24  GOSUB  50  =  ?  9860+1;"  POKE  "; 53256+1 ; ".. 
";X  =  Oj.-UB  91 

30'?  "IHIT'IhL  WJRIZONTAL  POSITION  (S  -  2 
55)  FOR  LEFT  EDGE  OF  PLAYER  ";I;"  (40  TO 
21  SON  SCREEN)";  =  nPUT  X 

31  G0:5UB  90  =  v  9878+1;"  POKE  ";53243+I:". 
";X;"=XP";I;"=";X;"=REM  XP";I;"  IS  HORIZ 

POS  OF  FIAYER  "J  =  GlSUB  91 

32  ?  "i,£RTICAL  LENGTH  (BYTES)  CF  PLAYER 
";I;=Ihf-UT  X  =  ?  CH<$(125)  =  ? 


ATAi^I  1DD 


MEMORY 
EXPANSION 


KIT 


•X- 


•  EXPANDS  EXISTING  8K  OR  I6K  MEMORY  BOARD  TO  48K!! 

•  LOW  CURRENT  CONSUMPTION -NO  POWER  SUPPLY  PROBLEMS!! 

•  COMPLETE  WITH  EASY-TO-FOLLOW  INSTRUCTIONS  AND 
A  NO-NONSENSE  90-DAY  WARRANTY!! 


$124. 


*  SOLDERING  EXPERIENCE  REQUIRED 
ATARI  IS  REGISTERED  TM  OF  ATARI,  INC. 


95 


SEND  CHECK  OR  MONEY  ORDER  TO: 

DUNAMIC    TECHNOLOQIES 

RO.  BOX  351 

ALLEN,  TEXAS  7500E 

(214)  542-6012 

TEXAS  RESIDENTS  ADD  4%  SALE  TAX 


COD.,  MASTER  CARD,  AND  VISA 
ORDERS  ACCEPTED 
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33  ?  "INITIAL  UERTIChL  POSITION  OF  TOP  0 
F  PLAYER  a  TO  M28:*x  l+R)-X+i; '^ )";  =  1 
NPUT  Y^GftSUB  98 

34  ?  908m+5&!cI;"tPM ;"=";¥;": LP" ..-I. :"=".; 
X;":REri  iJERTICAL  PffilTION  AND  LENGTH  OF 
PLAYER  ";LGOSUB  91 

35  ?  "USE  LIhE  \Smki+^m:."  (TO  ".9129+ 
50*I;''>  TO  ENTER  DATA  STATEMENTS  WITH  TH 
E  ";X;"  EffTES  DEFIMHC     FLAYER  ".;! 

36  ?  ••?  "TYPE  iCOHTI  TO  tiHEN  FINISHED.  "^ 
STOP 

48  NEXT   1-?  CHR$(125)=S=0 

41  ?   :?  "HOW  MANY  MISSILES  TO  BE  DEFINED 
(0  TO  4)";=IM^'UT  m-lf  W\=2  Th£H  ?  CHR$ 

<  125  >■- GOTO  52 

42  FOR  I=e  TO  M1-l=?  CHR$(125):?  =?  "WID 
TH  (y  MISSILE  ";I  =  ?  "O  =  ^tiRriAL":?  "1  = 
TWICE  MORriAL" 

43  ?  "3  =  FOUR  TlfES  NORMAL" :  INPUT  X^S=I 
MT(4'^I+0.1)*X+S  =  GOSUB  90  =  ?  "9864  POKE  53 
266  "  'S'GOSUB  91 

44  ?  "INITIAL  Ha?IZONT«_  POSITION  OF  MIS 
SILE";I;:INPUT  X^GOSUB  96=?  9874+1;"  POK 
E  " ;  53252+1 ; " , " ;  X; "  =  m" .;  I ;  "=" ;  X 

45  G0SU8  91=?  "UERTICAL  LENGTH  (BYTES)  0 
F  MISSILE  ";MNF'UT  X  =  ?  CHRt(125> 

46  ?   :?  "INITIAL  UERTICAL  FIJSaTIOH  OF  TO 


P  OF  rtlSSILE  <  1  TO  "  J  12S:*:<  1+R  >-X+l ; " )" 
■■imil  Y 

47  GOSUB  90  =  ?  9288+56*1.:"  Stl";  Ii"=";Y;"  = 
LM";Ij"=";X;"=REM  iJERTICAL  POSITION  At4D 
LENGTH  OF  MISSILE";  I  =GO:SUB  91 

48  ?  "USE  LI^E  ";9309+5S*:I; "  (TO  ";9329+ 
50*1;")  TO  ENTER  MTA  STATEMENTS  WITH  TH 
E  "jX;"    'BYTES'  DEFINING" 

49  ?  "mssiLE  M=x=ihm: 4-1+0.1;-?  ='-  "a 

LLOi€D  UALLES  ARE  6.  ".;X;'S  ";2^cX;".  OR 

50  ?  "ENTER  iCONT!  l*€N  FINISHED.  "=  STOP 

51  fCXT  I=?  CH?$(125)  =  ? 

52  ?  "PRIORITY  SCHEDULE  ="=?  =?  "1  -  FLA 
YERS  S-S.PLAM^LDS  6-3>BAi:Ka€"  =?  =?  "2  - 

PLAYERS  6-l.FtAYFLDS  8-3. PLAYERS" 

53  ?  "  2-3.BAi:PvGfC)"=?  =?  "4  -  FIAYFLDS 
0-3.  PLAYERS  8-3.BAi:KGMJ"  =?  =?  "8  -  PLAY 

FLDS  0-l,FlAYERS  0-3.PLAYFLDS" 

54  ?  "  2-3,BACKGt€l"=?  =?  "rt_SO.  1\E  m 
fKICAL  SUMS  iJF  THE  mO^£  CHOICES  ARE  AL 
LOWED.    GIUING  BLACK  FOR  Ol^ERLAPS." 

55  ?  =?  "ABOie  +32  GIUES  ijDLOR  IN  OkJERLA 
PS"=?  =?  "CHOICE";  =  IhPUT  X  =  GOSUB  90='-  "9 
045  POKE  623/';X  =  G0SLe  91 

56  ?   =?  "PLEASE  l-ttlT  FCR  PROCESSING. "  =  ■■ 


ARE  YOU  READY  FOR 


KA^rJOS 


TM 


•©P^' 


FOR  ATARI  4007800* 

Kayos™,  the  new  arcade  style  game  that's  available 
on  diskette  or  cassette.  8K  machine  language 
program  with  three  degrees  of  difficulty  for 
all  levels  of  players.  Illustrated  instruction 
booklet  and  90-day  warranty.  Sug- 
gested list  price  $34.95  at  your  local 
dealer,  or  send  $34.95  plus  $1 .50 
handling  charge  to: 
Computer  Magic,  Ltd. 
40  Wakefield  Ave. 
Port  Washington,  NY  11050 
(516)883-0094 


See  our  exciting  new  releases  at  Booth  3062,  the  Chicago  CES  Show  in  June. 


campuTER 

mflGIC  LTD 


"Indicates  registered  trademark  of  Atari.  Inc. 


57  FOR  1=3  TO  S-?  ^^EXT  I^GOSUB  'Jl^GuSU 
B  90=FiJR  1=10  TO  24^?  I^h€XT   I^GOSLS  91 

58  GOSUB  90  =  FOR  1=36  TO  45=  ■-  I'^CXT  I  =  GO 
SUB  91 

59  GOSUe  90  =  FOR:  1=46  TO  50:?  I  =  NEXT  Imjj 

sue  91 

60  IF  Nrt<4  Tf€H  FCift  I=M1  TO  3  =  GOSUB  96 -F 
OR  J=0  TO  5=?  15e+J+i0:=n=hEXT  J^GOSLE  91 
=h€XT  I 

61  IF  H^;4  TtEH  GOSUB  90=  FOR  l=m  TO  3  =  ? 
5285+50:^.1  =  ?  9290+50:n  =  hEKT  I  =  GOSUB  91 

62  IF  Nri<4  THEH  GOSUB  '90  =  FOR  I=Nri  TO  3  =  ? 
9650+10^:1  =t£XT  I  =  GOSUB  91 

63  IF  Nrt=8  TKEN  GOSUB  90  =  FOR  1=6  TO  7=? 
9708+10*1=  NEXT  I  =  GOSLIB  91 

64  IF  NP<4  THEN  FOF;  I=HP  TO  3  =  GOSUB  98  =  F 
OR  J=0  TO  b-':  100+10:n+J  =  h£XT  J  =  Gu:5UB  91 
=^€XT  I 

65  IF  HP<4  T^€N  GOSUB  99= FOR  I=HP  TO  3=? 
90S5+50^.I  =  ?  98'90+50:t.I=?  ^Oe+IQ^;:!  =f£XT 

I  =  GOSUE  91 

67  GOSUB  90= FOR  1=51  TO  65=^  I = NEXT  I=GO 
SUB  91 

69  ^-    :?    :■?  "67":?  "68"  =  '-  "90"="?  "91"=?  " 
92"=?  "POKE  342.12  =  ?  Cm$(  125)"  =  POSITION 
0,0  =  F'OKE  842. 13  =  STOP 

90  SETCOLOR  L9.4  =  ?  CH?$(125>  =  ?  =  RETURN 

91  ?  =?  =?  "COHT"= POSIT ION  e.y=PuKE  S42. 
13= STOP 

92  FtJKE  842.12=''  CHR$(125)  =  ?  =  SETCOLOR  1 
.9. 10= RETURN 

99  GOTO  9000 

100  REM  rtOTION  iJF  PLAYER:  O.  XPO  hHD  Ypy 
ARE  X.Y  POSITIONS.   D:=<0  ANO  DYU  ARE  CHANG 
ES. 

101  TRAP  106=  IF  Oi'0<>0  THEN  163 

102  POKE  53248..  XF'0+DX0  =  O:iTO  105 

103  IF  DY0<0  THEN  P0$(YP0+DYO,YP0+LP0+DY 
0-1  )=D0$  =  P0*(YP0+LP0+DY0/yP0+LP0-l  ')=B$<.  1 
.-DYe;'  =  G0TO  105 

104  P0$(  VP0. YP8+DV0-1 )=Bf ( 1 . DY0 )  =  PS*( YPy 
+D"t'0.  YF-y+LPO+DYO-l  )=D0$ 

105  XP0=XP0+OX8  =  YP0=YP0+OYy  =  0X0=9  =  DVe=0  = 
RETLKN 

1^  DX0=0  =  DY8=0  =  POKE  53248.  XP0  =  Py*(  YPy..  Y 
P0+LP0-1)=D8$= RETURN 

110  REM  nOTION  OF  PLAYER  1. 

1 1 1  TRAP  lib  = I F  DY 1 < >y  THEN  1 13 

112  POKE  53249. XP1+DX1= GOTO  115 

113  IF  DYK0  THEN  P1*(YP1+0Y1..YP1+LF1+DY 
1-1  >=Dlt-  =  Pl$(  YPl+LPl+OYl ..  YPl+LPl-1  )=E$(  1 
.-0-('1>  =  GOTO  115 

1 14  PU(  VFl .  YPl+DY  1- 1  )=B$i  1 .  OY 1 )  =  Plt-(  YPl 
+Crf'l/.Tl+LPl+DYl-l)=01$ 

1 15  xpi=:=^pi+d:=<i = ypi=ypi+oyi = 0x1=0 = oyi=0 = 

RETLIRN 


NOW  AVAILABLE  FOR  THE  APPLE  II 

All  B^b^ 

^int>  the  fartvj  thieves 


By  Stuart  Smith 


A  fantasy  role-playing  adventure  for 
Apple  II  and  Atari  Personal  Computers. 

Encounter  sultans,  thieves,  fierce  and  friendly 
creatures  as  you  guide  your  alter  ego,  Ali  Baba, 
through  the  thieves  mountain  den  in  an 
attempt  to  rescue  the  beautiful  princess. 
Treasure,  magic,  and  great  danger  await  you! 
One  or  more  human  players  can  guide  up  to 
seventeen  friendly  characters  through  the 
many  rooms,  halls,  and  caves.  Some  characters 
wander  around  randomly,  making  each 
adventure  a  little  different. 

ALI  BABAAnOTHE  FORTY  THIEVES  is  written  in 
high  resolution  color  graphics  and  includes 
music  and  sound  effects.  Adventures  can  be 
saved  to  disk  and  resumed  at  a  later  time. 

Auailable  for  Apple  II  and  Apple  II  Plus  48K  or 
Atari  800  52K. 

On  diskette  only  —  $32.95 

FOR  OUR  COMPLETE  LINE  OF  APPLE  AND  ATARI  SOFTWARE 
PLEASE  WRITE  FOR  OUR  CATALOG 

ASK  FOR  QUALITY  SOFTWARE  products  al  your  favonle  compuler  store.  H  neces- 
sary you  may  order  directly  from  uS-  MasterCard  and  Vrsa  cardtiolders  may  place 
orders  by  calling  us  al  (213)  344-6599,  Or  mail  your  ctieck  or  bankcard  number  to 
the  address  above,  California  residents  add  6°  sales  ta«,ShW(n|C/iaf£es' Within 
North  America  orders  must  include$1.5a  for  stripping  and  handling  Outside  North 
America  the  cbarge  for  airmail  stripping  and  tiandlmg  is  $5.00  Pay  m  U,S  currency, 

QUTiLrry 

SOFTWTIRe 

6660  Reseda  BK/d..  Suite  105.  Reseda.  CA  91335     (213)  344-6599 
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=?  "W€H  VOU  SEE   t READY!   VOU  mv  LIST  OR 
RUN": FOR  x=i  TO  900:t€KT  I^^GOSUB  98 
1 16  DX1=0  ■■  DY1=0 :  PW;E  53245.  XPl :  PI *( VPl , V 
P1+LP1-1)=D1$: RETURN 

120  R£n  HOTim  OF  PLAYER  2. 

121  TRAP   126aF  m'SOe  THEH  123 

122  POKE  52350  >>f2+D>i2  =  GOTO  125 

123  IF  DY2<0  ThEH  P2*(YP2+DY2/tP2+LP2+DY 
2-1  >=D2$  ■■  P2$(  YF2+LP2+0Y2.  ■i?2+LP2-l  )=m.  1 
.-0Y2>  =  G0Tu  125 

124  P2$(  YP2,  YP2+DY2-1  >=B$(  L  DY2  >  =  P2$(  YP2 
+0Y2,  YP2+LP2+DY2-1  >=D2* 

125  XP2=XP2+DX2  ■■  YP2=YP2+DY2  ■■  0X2=9  =  OY2=0  ■■ 
RETURN 

126  DX2=e  =  D*y2'=0  =  POKE  53258  ..XF2  =  P2$(YP2/r 
P2+LF'2-1)=02*:  RETURN 

130  REM  MOTION  OF  PLAYER  3. 

131  TRAP   136=  IF  DY3O0  THEN  133 

132  POKE  53251.  >iF3+DX3M:0Tu  135 

133  IF  DY3<8  THEN  P3$('r'P3+0Y3;YP3+LP3+DY 
3-1  >=D3$  ■■  P3$<  YP3+LP3+DY3.  YP3+LP3- 1  >=&$(  1 
3-1  >=D3$ :  P3$(  YP3+LP3+DY3/i?3+LP3-l  )=BI(  1 
..-DY3>  =  QJT0  135 

134  P3$<;  YP3.  YP3+DY3-1  >=B$(  1 ,  DY3  >  =  P3$(  YP3 
+D"t'3.  YP3+LP3+DY3-1  )=03l 

i;S  XP3=XP3+DX3  ^  YP3=YP3+DY3  ■■  0X3=6  ■■  DY3=y  ■■ 

RETURt^ 

136  DX3=0  =  DY3=0  ■■  POKE  5325 1 ,  XF3  ■  P3*(  YP3 .  Y 

P3+LP3-1)=03$:F£TURH 

150  R-Efl  MOTim  OF  tllSSILE  8.  Xrie.YtlS  AR 
E  X/i'  COORDS.  DXt10.>DYri0  hF£  CHANGES 

151  TRAP-  155=  IF  Yt10+DYr«<l  OF;  YMy+DYMy+L 
t10>12m(l+F£S>  OR  DYifrQ  Tf£N  0YMy=8  =  G0T 
0  154 

152  IF  ffT'l10>0  THEN  2=U^5R(ril.iE..M+Yt18+LiYMti 

/  Dne .  Lri0 .  252  > = z=iisRC  muE ..  t  i+Yri0 .  e ,  DYrie ..  25 

2)= GOTO  154 

153  z=usR(  rioiE,  h+YMe+m-'no.  onw.  im..  252 > = z 

=USR(  nOUE..  ri+YM0+Lt18+DYri0.  B.  -Cryfly..  252) 

154  Ym=YN«+DYM8  =  P0KE  53252, XH0+DXM8  =  Xriy 
=5^+DXri8  =  DXf10=0  =  DY[13=0  =  RETURN 

155  POKE  53252 .  >m  =  DXf10=0  =  b-r'M0=8  =  RETURN 

160  REM  MOTION  OF  MISSILE  1 

161  TR-AF'  165=  IF  Yhl+DYMKl  OR  YMl+DYMl+L 
MD-lt-eSd+RESJ  OR  DYH1=0  THEN  DVni=0 

162  IF  DYM1>0  THEN  2=uSR(MtJUE.M4Yhi4DYni 
;  Dni .  LMl ,  243 )  =  2=USR';  MtXiE ..  M+YMl .  E ..  DYfil ..  24 
3)=G0Tu  164 

163  Z=USRC  MiX€ ..  t1+YMl  +0YM1  >  Dfil .  LMl  >  243 )  =  Z 
^USR-t  hOiJE.  M+YMl+LMl+D'i'Ml ..  B..  -DYMl ..  243  ) 

164  Yt11=YMl+DYMl  =  POKE  53253.  XhUDXhl  =  XMl 
=XM1+D>ini  =  DXM1=8  =  DYMl=e  =  RETURN 

165  POKE  53253, XMl  =DXt1l=O  =  OYm=0  =  RETUF;N 

170  REM  MOTION  OF  MISSILE  2 

171  TRAP  174=  IF  Yt12+DYM2<1  OR  YM2+UYM2+L 


f12>128*(l+RES>  OR  DYrt2=8  THEN  DYt-2=a  =  GuT 
0  174 

172  IF  DYM2>0  THEN  2=U5Rai0iJE..r1+YM2+uYM2 
.  DM2 ,  LM2 .  207 )  =  Z=iJSR(  tlJUE ..  M+YM2 .  B ..  D'i'M2  >  28 
7)=G0TU  174 

173  Z=USR(  m.E. M+YM2+D'.1t2. Df12..  Lri2/207 >  =  Z 
=USR(  riOi,E ..  M+Yri2+LM2+DYri2.  B ..  -0YH2 ,.  267  ::■ 

174  YM2=YM2+DYM2  =  P0KE  53254.  XM2+DXh2  =  Xf12 
=XM2+DXM2  =  DXM2=0  =  DYt12=0  =  RETURN 

175  POKE  53254 /Xtt£  =  DXf12=y  =  CWr2=0  =  RETURN 

180  REM  MOTION  if  MISSILE  3 

181  TRAP  184=IF  YM3+DYM3<1  IJF:  Yri3.+DYM3+L 
M3>128^(1+RES>  OF'  OYtO=0  THEN  [Ji113=0  =  GOT 
0  184 

182  IF  0YM3>W  THEN  Z=U3R(M0i.;E.h+YM3+OYrt3. 
.  0M3 .  LM3. 63 ) :  Z=1JSR(  riJUE..  M+YM3 ,  B.  DYM3..  63 ':' 
=  GOTO   184 

183  Z=USR(  MiDiJE .  M+YM3+DYh3 .  Dn3 .  Lf13 ..  63 )  =  Z= 
USR(  MOUE.  n+YM3+LM3+0YM3.,  B.  -DYM3. 63  ) 

184  YM3=VM3+DYM3  =  POKE  53255 .  Xn3+LiXf13  =  XM3 
=XM3+DXM3  =  DXM3=0  =  0YM3=e  =  RETURN 

185  POKE  53255  ..XM3  =  DXh3=0  =  D'-,t13=8  =  F£TURH 

200  GOTO  2m 

9015  POKE  559.46+16*RES 

9820  FttASE=F£EK(  106  >-S  =  POKE  54279. PMBAS 

E  =  PMBrSE=PMBASE:^=256 

9830  PuI<;E  53277.3 

9085  DIM  D0$(LF-0) 

9090  RESTORE  9168= FOR  1=1  TO  LPS ^ READ  BY 

TE  =  D0$(  I .  I  >=0^m.  BYTE )  =  hEXT  I 

9135  DIM  DlKLPl) 

9140  RESTORE  9158  =  FOR  1=1  TO  LPi=R£ftD  BY 

TE  =  Dl  $<  I .  I  )=CHR$<  BYTE )  =  h£XT   I 

9185  DIM  D2'*<:LP2) 

9190  F£STOF£  9288  =  FOP:  1=1  TO  LP2  =  READ  BY 

TE  =  D2*(  I .  I  )=CHR$<  BYTE  >  =  NEXT   I 

9235  DIM  D3$(LP3) 

9240  F£STOR£  5258= FOR  1=1  TO  LF3=REhD  BY 

TE  =  D3$(I.I)=CHR$(BVTE>  =  ^£XT   I 

9285  DIM  DM8$<LM0;' 

9298  RESTORE  9388  =  FOR  1=1  TO  Lr^J  =  READ  BY 

TE  =  Dt10*(  I .  I  y=Cmt':  byte  :)  =  r€XT   I  =  Dt10=ftDRf  D 

H0$;' 

9335  DIM  DMlf(LMl) 

9340  RESTORE  9358= FOR  1=1  TO  LMl = READ  BY 

TE  =  DM1 $C I . I >=CH<$(  BYTE )  =  h£XT   I  =  DM 1 =ADR( 0 

Ml$> 

93E5  DIM  DM2t':LM2> 

9390  RESTORE  9408= FOR  1=1  TO  LM2=READ  BY 
TE  =  DM2*(  I .  I  >=CHR$<  BYTE  )  =  ^€XT  I :  Dh2=ADR=;  D 
f  12$ ) 

9435  Din  DM3$<LM3> 

9440  RESTORE  9458= FOR  1=1  TO  LM3=READ  BY 

TE  =  DM3*( I . I  )=CHR$(  BYTE  >  =  NEXT   I  =  DM3=ADR( D 

M3$> 
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9499  FOR  I=FtERSE+3S4-|(l+F£S)  TO  Ft1BHSt+ 

1024^(1+RES)^POKE  Ly^bEXT  I 

9590  0FFSET=Ft1BASE+512:^(l+RES)-ATAB 

9510  FOR  1=8  TO  4 

9520  U3=IHT(0FFSET/25b )  ■■  U2=0FFSET-25b*U3 

953S  F-OKE  i/rAB+2Ai2^PuKE  UTftB+3..U3 
9540  FIJKE  irrAe+4;128*Xl-RES)  =  F'0KE  i.JTftB+5 

9550  FtJKE  iJTAB+b.  12S:i;(  1-RES )  ^  FTJKE  UTrB+7 

DCC; 

9569  UTAE=UThB+S  ■■  OFFSET=OFFSET+ 1 2S;s(  1 +RE 
9) 

9570  IF  1=3  THEN  0FFSET=PnBHSE+3y4l(l+RE 
S)-ATAB 

9580  t-£KT  I 

9690  P6$c:  'm ,  YP0+LP0- 1  )=De* 

9610  Pi$(  VPl ,  VPl+LPl-1  )=DU 

9620  ?m  VP2 ,  VF2+LP2- 1  >=D2f 

9630  P3$(  VP3.  '■.•■P3+LP3- 1  ";'=D3* 

9650  m.  \'m>  YM0+Lri0- 1  )=OMyi; 

9660  FOR  1=1  TO  Lri^J=Ym+I-l  =  H*( J.-J)=CH 

R$(  ftSC(  Hf  ( J .  J )  )+hSC(  Dtll  J(  L  I )  >  >  ^  HE;=:T  I 

9670  FOR  1=1  TO  LrT2^J=Ttl2+I-l-m(  J.J)=CH 

R$(  ASC(  n$(  J .  J  J  >+ASC(  Df-12|-.(  I ,  I  >  > )  =  ^EKT  1 

9689  FOR  1=1  TO  Lh3^J=Yn3+I-l-t1$(J..J:'=CH 
R$<  rSC<  nf-(  J ,  J  >  >+A"SC(  Dt13$(  LI) ) )  ■■  t-EXT  I 

9690  DIM  B**;  30)  =  FOR  1=1  TO  30  =  Bf(Lr;-=CH 
R*:0)  =  bEXT  I  =  B=ADR(E*) 

Sim  Difi  rioiJE$(  38 )  •■  riouE=RORc  mm ) = fi=ADR 
(m)-i 

9705  FiSTORE  5728 

9719  FOR  1=1  TO  37  =  READ  BYTE  =  HuUE*(  I ..  I  )= 

CH^fXB-i'TE^^tEXT  I 

9729  DATA  104, 104.133.204..  164. 133/283. 10 
4. 133, 206. 104..  133.205. 194. 184. 133. 207. 16 
4.194.133.208 

9730  DATA  166. B.  177. 203. 37. 268. 113. 205. 1 
45 .  203 . 200 . 1 % . 297 . 208 .  243 . 96 

9999  GOTO  298 


CONT 

Number  of  Missiles:  0 

Priority;  0 

rhen  add  the  following  lines  lo  the  skeleton 

program: 

280  Din  D01$<9).D02*(9).D03$<9) 

219  D0i$=D0$ 

220  RESTORE  529 

239  FOR  1=1  TO  9  =  READ  B^i'TE •■  D02l(  1. 1 )=CHR 

$( BYTE )= NEXT  1 

249  FOR  1=1  TO  9  =  READ  B^'TE  =  D03$<  I .  I  )=CH? 

$< BYTE >= NEXT  I 

300  Rei  tn  UIEW  POINTER  %.  STRING  ttt 

310  C=C+1 

320  IF  C>4  THEN  C=l 

330  ON  C  GOTO  348.358.349.369 

340  D9*=D01$  =  ij:iTO  370 

:Se  D9$=O02*-GOTO  378 

360  D6$=D03$ 

378  P8$<  YP0. YF«+LP9- 1 )=D9* 

380  FCf?  1=1  TO  9 

385  IF  C=2  OR  C=4  THEN  SOUND  u. 28:4=:!. 6.9- 

I 

399  t-EXT   I 

409  REH  %%%  MOTION  ROUTINE  nx 

410  A=STIC.K(0> 

420  IF  A=U  TIEN  XP0=XPt3-l  =  POKE  53248. >f 

9 

430  IF  A=ll  TFEN  XP0=XP0-1 -POKE  53243. XP 

9 

440  IF  A=7  T^B•^  XP0=XP8+1  =POKE  5324S.XP0 

450  IF  A=13  Ti€N  DY6=l-GuSUB  189 

460  IF  A=14  THEN  DY8=-l=GuSUB  180 

470  GOTO  310 

520  DATA  126.99.66.69.219.189.102.230.7 

S30  DATA  126.99.66.60.219.189.102.103.22 

4 


Program  2.  Animation  Demo 

RUN  llif  iiitliu  ill  I.isiiiig  1  iuul  i^i\-e  ilic  fol 
lowing  answers: 

Graphics  Mode:  18 
Default  Colors:  NO 

9010  SETCOLOR  4,7,2 
CONT 

Resolution:  0 

Number  of  Players:  1 

Color,  Inten.sity;  1,6 

Width:  0 

Horizontal  Position;  127 

Length:  9 

Vertical  Position:  63 

9100  DATA  126,90,66,60,219,189,102,102,231 


Using  /our  computer 

in  an  interesting 

appiication? 

Write  it  up  for 

other  COMPUTE! 

readers  to  use. 
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VIC/PET  BASIC 

Program 
Transfers 


Jim  Butterfield 
Toronto 


BASIC  programs  How  easily  Iroiii  the  PET  to  the 
VIC.  VIC  ha.s  a  relocaling  fcaturt-  that  repacks  the 
incoming  program  into  whatever  .space  that  VIC 
has  available.  Tliat's  a  necessary  trick:  BASIC  may 
start  in  any  of  three  different  locations  within  the 
\'IC  depending  on  what  extra  memory  has  been 
plugged  in. 

It's  a  little  more  difficult  to  transfer  programs 
from  the  VIC  to  the  PET.  The  stable  PET/CBM 
sy.sicni  expects  a  BASIC  prograni  to  !)e  set  up  for 
one  specific  .start  location.  The  PET  isn't  equipped 
to  handle  this  flighty  VIC  format  which  seems  to 
hop  around  from  place  to  place. 

So  for  VIC-to-PET  transitiotis  we  need  to  cope 
with  a  "memory  mapping  "  problem.  There  are 
several  ways  to  approacli  this;  some  of  my  favorites 
are  itemized  below. 

Keep  in  mind  that  we're  discussing  BASIC 
programs  only.  Machine  Language  niav  need 
different  and  special  handling.  And  don't  forget: 
PEEKs.  POKEs.  WAII  s,  USRs,  and  SYS's  will 
probably  need  coding  changes  to  work  successfully 
in  the  new  envirt>nment. 

A  Few  Methods: 

1.  LOAD  the  program  into  the  VIC  with  the 
3K  expansion  module  in  place.  SAVE  the 
program.  The  program  will  load  correctlv  into 
the  PET  with  no  further  iiiodif Rations 
needed. 

Note  that  the  VIC  must  have  the  .'^K  expansion 
and  no  other.  Lhe  8K  expansion  job  won't  work. 

2.  Before  loading  the  VIC  program  into  the 
PET,  type  NEW;  then  FOR  J  =  0  TO  2:POKE 
4096+ I,0:POKE  4(i()8+ j.O'iNEXT  J. 

Load  the  program  into  the  PEl'.  Tvpe  LIST.  If  the 
program  isn't  there,  type  POKE  41,16.  Type  LIST. 


If  the  program  still  isn't  there,  type  POKE  41.18. 

Don't  forget  to  reset  your  PET  when  you've 
finished  playing  with  the  VIC  program. 

Each  of  the  above  combinations  corresponds 
to  a  VIC  configuration  at  the  time  the  ]>rograni 
was  saved.  If  3K  expansion  was  in  place,  the  ilrsl 
LIST  will  work  without  any  POKE  {see  method  I), 
If  no  memory  expansion  was  there,  POKE  41,1 6 
will  do  the  trick.  If  8K  or  more  was  lliere,  POKE 
4  1 . 1 H  is  the  magic  combination. 

3.  There's  another  technique  available  called  a 
Merge.  Space  is  insufficient  to  outline  the 
whole  story  here.  Suffice  it  to  say  that  you  can 
use  a  complex  piece  of  magic  to  perform  a 
cassette  tape  Merge;  you  can  use  special  soft- 
ware for  a  disk  Merge  (for  example.  Power  has 
this  featine)  or  you  can  use  a  machine 
language  program  specially  written  to  do  the 
trick. 

The  capability  of  merging  BASIC  lines  to- 
gether is  quite  important:  its  usefulness  extends 
far  beyond  the  simple  objective  of  transferring 
programs  between  machines.  [Sec  "BASIC  Prngram 
Merges"  in  this  issue.]  @ 


NEW  VIC-20  AND  PET  PRODUCTS 

""- -COMMUNICATION  CARTRIDGE-" 

Makes  VIC  into  dumb  terminal  with  select:able 
paramet;ers. 

Model     MW-300  49.95 

"  -  -  V-DATA  BASE  CASSETTE*** 

Allows  user  to  input  mail  lists,  and  mini 
inventories. 

Model     MW-301  29.95 

-"»8  BIT  DIGITAL  TO  ANALOG  CONVERTER 
AND  8  CHANNEL  ANALOG  TO  DIGITAL 
CONVERTER*'* 

Allows  your  VIC  or  PET  to  Gut:put  analog  signals. 
Plugs  into  your  parallel  users  port:.  Has  capability 
for  B  channel  analog  to  digital  conversion. 


Model 
Model 


MW-304p     PET 
MW-304V    VIC 


139.95 
129.95 


MICRO  WORLD  ELECTRONIX  INC. 

B340  W.  Mississippi  Ave. 

Lakewood.  Colorado  80226        C303]  934-1 973 


from 

miDuesT  micro 


GRAFIX  MENAGERIE 


$11.95 

DemDnitrare  what  yoyr  S300  mlroclie  con  do!  Two-progrom 
set  unleashes  VIC's  graphics.  SHOWOFF  contains  Color 
Kaleidoicape,  Arcade  Critlers.  Custom  Forts,  Electronics 
Schematic,  and  Music  Notation,  PLOTTINGuses dot-plot ond 
line-plol  routines  to  moke  equations  perform  computer  video- 
art  on  your  screen.  Change  equation  volues  and  create  yourl 
own  interesting  patterns.  Plot  routines  may  be  easily  included^ 
in  your  t>wn  programs. 

GRAFIX  DESIGNER  $14.95 

Two-proqtom  jet  hpipi  you  design  custom  gropHics  chorocterj., 
GEN/EDIT  displays  art  enld^gecj  €i@  vquare;  move  the  cursor  arsurLd 
in  ii  ond  Turn  dots  on  or  off  lo  fornt  Q  cliaracter  (holds  100).  Erose.  edit 
01  recoil  at  random.  Load  DATAMAKER  when  finished  deiigning. 
ChorOCters  oulomaticolly  become  numbered  data  statementi.  Save 
ihem  on  tape*  jjil  liiiea  program.  Instructions  incCipded  for  appending 
lo  ofiy  new  or  old  progrom.  Build  libraries  ol  graphics . . .  thfowaway 
the  graph  poper! 


UN'WORD  PROCESSOR  ($12.95).  Whoi  cIs?  bo  you  coll  q  proflrarrr  which  daes  ^hal  a 
word  proceitof  do«,  y*t  it  it  juif  too  simp3«  ond  «CBy  to  uw?  Ent^r  t?xi  .  Edit . ,  L*il . . .  Save  . .  juit  like 
Q  pro^rom.  Send  to  prii^ici  Jor  finished  copy.  Sa^e  porographi  ispara^ely ,  then  merge  in  any  or4a/  tot 
printing  R«qutr«s  Oftty  two  dnej  0+  6AS)C  fo  (Kcess  *hg  fAJl  rou.tinei:  over  3K  available  for  laxf.  for 
VtC-S3!5  or  ftS  232  pfi^htrs.' 

BANNER/HEADUNER  ($14.95).  Two-progrom  sermakes  GfANT  headline  ond  bannan  on 
your  pointer.  HEA0Llf4ER  prints  largQ  charoctert  acfcss  the  pQ^e  in  thre«  iiz«s.  BANNBf  ^UJ■ns  ibt 
ctioroci«n  iideways,  printing  ^ontinuoyiSy  down  the  poper  roll.  Up  to  i  Ktb*  lines  of  laxt.  neorly  unlimititd 
m  ^en^th.  (How  gbout  o  tan-foot  lo^B  "WELCOME  HOME"?|  for  VtC-1515  or  fiS-?32  prinJsrs/ 

TICKERTAPE  |  $14,95),  Imefrupt-dfivenJ  Watch  your  mes^oge  glide  srrwothly  ocios*  tha  jctften  irt 
colqr.  Adds  fTiolion  and  trtferasT  to  opy  rweijoge  d»pEay.  Position  or*  any  line,  nver^  mix  wtth  normal 
pj-infing.  Two  built  sf^  chorccter  jets:  itandordond  BOLD  (or  use  cmlom  ssli^romour  LiSltARy  VOL  1). 
M„iOB««P-.iKy:9  2i;i,;,r„,  UBRARYVOL  1  ($12.95).  Add  st,l..od,.p!c,ys«H,ti. 
fyll  jetj  oi  <yvfom  character  fontt;  UPPERCASE,  lowerCQSe,  numsrati, 
pundur^ioni,  etc.  Simple  to  farrcy  JtyleJ.  Upper  qnd  lower  f  gie  sforid 
«po>Qt*ly;  tood  upper  alone  to  save  ipoc?  .  bad  both  tpj  a  Ml 
itt.  May  be  uita  with  TfCKSRTAPE. 


< 


VIC-PICS   ....     digitiied  pictures!   $18.95 

Nineteen  fascinaling  high-resolution  pictures  to  display 
on  yojr  VIC  screen.  Created  by  dfgitiiing  video  carriera 
■mages.  Includes  portraits,  models,  scenery,  ond  much 
more.  Over  16K  points  onoi/zed  in  ecch  picture.  Three 
styles:  hi-cqntrost,  dithered,  and  colorized.  Compatible 
with  both  color  and  B/W  sets. 


TERMINAL  ($14.95).  ah  machine  Inngucge!  fasti  Enables  vie  to  emulate 
a  sTOndurd  lermlnol.  Add  a  BIZCOmP  modem  diredly  [or  RS-232  modem  with 
inlcFtcie'i  ond  otcess  SOURCE.  TELENET,  or  onyot  the  free  Bulletin  Snardioround 
the  cojnTiy  (list  intfuded).  Special  feoturei  incl^ude  reformoiting  icreen  dolo  'or 
easier  viewing  and  sc^reendump  o(  doto  to  VlC-1515  prtnter. 
DISASSEMBLER  ($14.95).  improve  your  M  L  ifcilU  oi  you  sfudy  the  VICs 
ROMi  Fjj^T  diliO^^embl^  to  screen  or  printer,  wilti  hondy  hes.'dec  and  dec  he« 
con-erMon  Includes  Itey  VIC  addresses  to  study  For  VtClilS  Or  RS'23?  pr.nterv, ' 
This  is  ihe  onie   ■wS'  use. 

RS-232  INTERFACE  (S49.95).  Gei  n,o,e  OUT  of  your  vie  Piog-m  ,m,- 

foce  COmniLrniEOles  with  most  standard  seriol  printers  ond  modemi.  Simply  plug 
into  Uier  Port:  necdi  no  externol  power  Bi-directional  operation.  90  doy  worranty. 
Full  iniTrLPtiioni  for  usc    Includes  ML  hondiholse  "wedge 


odore  BuMness  Math  ne^ 


■H5  232  pri 


requir 


intertoce    See  ours  above 


miCUJEST   miCRO  flSSOCiateS     PQ  Box  6148     LCmaS4110 


Include  SI. 25  for  postage  ond  hgndlirig 
Missouri  reaidenis  add  A, 6%  sqlfli.2Qx^^^ 


LET  COMPUTERMAT  TURN  YOUR  VIC-PET-CBM  INTO  A  HOME  ARCADE 


VIC     SOFTWARE    PET/CBM 

ALIEN  INVASION  -   Ari'.idf  slyK-  i'xi-ilfnw!i(  lor  yuu!  VIC.  l.iHik  oiH  hvri'  BOMB'S  AWAY  -  Cjn  \;uu  stop  hini'  The  crazy  bomlwt  diops  ihe  bombs 

ilu'ytuni*'  Alk'ns  .iri'dt'^ci'ndinijfrnnuhesky  MovfyoiirltistTintop^iiilKin  Iruni  tht'lopof  the  siTt^tn  You  yet  3  buckets  to  catch  thfm  Before  you  know 

iit\d  dtMetid  ihe  carlh    Ihf  all.K  ks  jTe  uiiendiTi^i       cun  you  suryivv  ut  will  n  hotnbbart*  Idlliiiyso  l^isl  you  wonder  when  he  wiil  stop  Just  when  you  think 

Vader  ruk'  the  y.i].i\y   M.iny  evtras  on  this  t>ne   20  levels  of  pLiy  . .  .S9.95  yuu  have  hnii  under  control  your  bucket  gets  smaller   Is  your  hand  quicker 

CATTLE-ROUNDUP        The  cows  are  luose  in  the  iiw<^e   Yuu  have  2  than  yuur  eye? 

Tiiinutt's  to^et  each  cuvv  \\wk  ititti  the  curral  You  can  push,  coax  and  call  the  C.iss   8K S9  95 

cows   Sonu- lows  are  mit  very  siiiarl  and  sunie  are  very  stublHjrn   Yuu  will  ^c-r-T-rkn^ni      i  v  m  it  j     w 

u        ,    k  1    .1         u  I  1 .1    .         J     -.  I  .1  I  ,--1  ASlLHOlDZ        tsvoLirshipcs  a  swtirinol  killer  Qiimmaroid/  Yuuareuna 

have  lu  help  ihem  Be  carelul  lliat  you  don  1  leave  thecorial  uate  open  Color  ,,  j  j  u        ■    ■         u      ui  u 

1  I  1   f    I  .  1       1      <     I  J  t  ..nn,  collision  course  and  must  destroy  them  belore  they  blast  you  inio   he  nex 

•jiaphns  and  iound   hahi  levels  ol  play  and  a  time  limit      $9.95  ,,-,,.,lj'  il  j 

Lii:  *ni^M       V  1  J  J  u  I    w  yaltixy    i-our  levels  ol  play    Has  r^yperspace  keys  ihat  move  you  around 

HhAU  UN       lour  caniutves  kjrward  around  the  raciMrack.  You  can  move  *        ,         i  ,.  ,  ,  . 

.  1  .       J     .     -r  I  L    J  L  Art  ade  style  entertainment  at  its  tinesi    Oreat  urapmcs  and  sound, 

up,  down,  naht  and  leli    Irv  to  score  ptiiiiis  by  runniii>jover  the  dots  on  the  <-         ut/  M  Q^ 

irdck   Watch  out  tor  the  CTU^her       it  you  crash  yuu  loseacar  Four  carsand  ^    '  " ' ' •  ^  ^  >  • 

buiHis  ll>vel^  l-'itlUoloi  yraphicf  and  sound  Fast  aciioiiand  very  addictinu  '>  MLINCHMAN     -   How  many  dots  can  you  cover'  lis  you  against  the 

levels  ol  play  $9.95  computer  mumhers  21P  and  ZAP.  Can  you  clear  the  maze  lirsi  or  will  they 

SNAKEOUl   -    Blocks  apjH'ai  on  the  scieen  at  i.mdoin   Vt>n  ino».*' up.  yet    youV   Number    keys   move   you   up.   down,   rit^hi   and   lefi     GREAT 

down,  right  and  lelt  and  try  to  move  yuur  snake  over  the  blocks.  Each  block  GI-iAl'HICS  AND  SOUND 

ihat  you  yet  raises  your  score    Keep  buildiny  your  score  but  walch  out  Cass   8K    S9.95 

because  the  escape  rtnites  keep  get tniQ  smaller   Time  limit,  color  graphics  ta  n^-irT- /^/.^^j**  *KTnk       i  .    u  i  i  .u  . 

,  .    ,  .  L-     1  .^1         I-     1  J  TARGETCOMMAND  —  lisyouagainstdbdrrageotcneniylazersthalare 

and  sound   J  games  on  this  cassette   bnaketfui        2  player  bnakeoui  and  ,  .  e    u  .u    .         .        j  i.  . 

...  ,,  ,        ,      ,  ,„  K    >  ,  aimed  at  yrnu  aiiiiiio  dumiJs  bight  m  on  the  targetsandscore as  manyhitsas 

1  tjpix'r    4  Levels  ol  I'l.iv         S9.95  i         a  in  j  u      u    j  n      i  .t  i       i    . 

T*r».-f-T  ^^kjL<.«.r>,       .J  y  >  i  vou  dar^'   A:*  your  skill  increases  so  does  the  the  dilliculiy        <5  levels  to 

lAKOtl  COMMAND       Move  volii  laser  into  position  and  gel  umcIv  toi  ■      .  ti  j         i  .l         .  u  j  j    »     .     a 

,  ,^  ,  ,  ,,  select  I    I  his  IS  an  arcade  style  game  with  great  grapnits  and  sound  etiec  ts  A 

some  uiiKK  action    IJitii'ient  types  ol  missiles  are  dropping  How  manv  can  ,  i,t"r   ^^d*,    ' 

,         J  Tc        II  J II  J        J  J  iT  I       I     c  nrrisl  lor  your  rtl  CBM 

you  shoi>t  down    Ihev  all  travel  at  dillerent  speeds  and dillerent  levels   tou  ,.         jj-  ea  at 

^       .  ,  t  ,  1    T  1  I  I  C  ilSb    rtr\     • .,,,,...,........,.....      i4  V3 

must  W  last  t.>n  the  trigger  to  get  them  ail    lime  limit,  tKinus  points  and  very 

addicting   Color  graphics  and  sound.  Arcade  style  tun    10  levels  . .  .$9.95  VIC  AND  PET  ARE  TRADEMARKS  OF  CBM 


ALL  VIC  SOFTWARE  RUNS  IN 
STANDARD  3K  VIC. 


PET/CBM  SOFTWARE  IS  DESIGNED  TO  RUN  ON 
40  CHR  SCREEN  AND  STANDARD  8K. 


COMPUTERMAT  -BOX  166'),  DEPT  C 
LAKE  HAVASU  CITY,  ARIZONA  86403 


WRITE  FOR  FREE  CATALOG  OF  VIC  PET  SOFTWARE 
PLEASE  ADD  $1.00  PER  ORDER  FOR  SHIPPING 
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Pari  I  of  (his  article  appeared  in  the  March,  1982,  issue 
and  Part  If  appeared  last  month.  This  completes  the 
routines  which  comprise  the  Siipermouitorfor  the  Ohio 
Scientific  Superboard  Computer. 

Supermonitor: 
Part  III 

Frank  Cohen 
Pacific  Palisades,  CA 

Here  is  the  conclusion  to  a  long  and  complex  pro- 
gram which  adds  functions  to  a  Superboard  II 
whicii  you  would  normally  find  only  in  an  advanced 
operating  system.  These  functions  make  it  easy  to 
display,  move,  and  modify  machine  language 
programs  and  data. 

I'he  programs  listed  so  far  have  made  up  the 
framework  of  the  Supermonitor.  The  first  program 
presented  was  called  Hexdump  and  did  nothing 
more  than  dinii])  an  address  and  eight  bytes  of 
data  onto  the  screen.  Hexdump  was  listed  first 
because  subseqtient  programs  use  some  of  its  sub- 
routines, rhe  second  article  included  two  pro- 
grams, Indata  prints  a  line  of  eight  bytes  of  data 
and  allows  you  to  modify  the  contents.  After  you 
have  modified  a  byte,  Indata  allows  you  to  move 
forward,  backward,  or  skip  over  subsequent  mem- 
ory locations.  Bmove  is  a  simple  block  nune  pro- 
gram. Bmove  moves  a  whole  block  of  memoi-y  to 
anollier  location  in  memory.  With  just  these  three 
programs,  entering  and  editing  maching  language 
data  is  much  more  efficient  and  easy  than  using 
the  ROM  Monitor  program  OSI  supplies. 

VVithoui  a  disk  system,  loading  Supermonitor 
in  its  entirety  lakes  about  five  minutes  with  the 
Superboard's  300  baud  cassette  interface.  With  the 
assembly  listings  of  Supermonitor  you  can  use  only 
the  programs  vou  find  interesting.  By  doing  this, 
you  can  limit  the  size  of  Supermonitor.  The  listing 
of  the  main  menu  program  shows  ail  the  equates 
for  all  the  programs. 

All  of  the  programs  of  Supermonitor  use  a 
program  called  Supercursor  \T.3  (COMPUTE!, 
December.  1981,  #19,  p.  124)  to  handle  its  video 
output.  Supermonitor  is  installed  directly  below 
Supercursor  at  the  top  of  an  8K  byte  Superboard 
11.  I  i  you  dont  want  to  use  Supercursor,  you  can 
write  your  own  video  output  routines.  To  use 
Supercursor  \T.3  a  progiam  puts  the  ASCII  char- 
acter in  the  CPU's  accumulator  and  executes  a  JSR 
to  its  start  address,  located  at  $1E80.  Supercursor 
also  has  routines  to  "Home"  the  cursor  and  clear 
the  screen.  To  tise  the  Home  functions,  jump  to 


the  subroutine  at  $  1 E80  using  a  JSR,  Use  the  same 
instruction  to  clear  the  screen  at  $  1 EC2. 

A  Brief  Review 

Let's  go  over  some  terms.  An  assembler  is  nothing 
more  than  a  program  which  takes  programs  called 
source  code  and  converts  them  into  machine  instruc- 
tions (called  ohjecl  code)  which  can  be  directly  execu- 
ted by  your  computer.  Assembly  language  is  made 
up  of  three-letter  codes  wliicli  abbreviate  what  the 
CPU  [Central Processing  I' nit]  executes.  Forexample, 
one  commonly  used  instruction  is  the  "load  the 
acctmmlator"  instruction.  In  machine  language, 
the  code  is  an  A9  followed  by  the  byte  to  Ije  loaded 
into  the  accumulator.  In  assembly  language,  the 
iiTStruction  looks  .something  like  tiiis:  I, DA.  This 
stands  for  LoaD  Accunmlator.  But  load  it  with 
what? 

The  f>.")02  microprocessor  has  twelve  different 
addressing  modes.  So,  following  the  LDA  instruc- 
tion, the  assembler  looks  for  the  type  of  addressing 
to  use.  One  of  the  most  common  is  the  immediate 
mode.  To  load  the  accumulator  with  the  value  00 
(hex)  the  assembler  instruction  looks  like  this:  LDA 
#,100.  The  poimds  sign  (#)  stands  for  immediate 
addressing  and  the  dollar  sign  (.$)  tells  the  assembler 
that  this  is  a  hexadecimal  number.  If  you  left  out 
the  pounds  sign,  the  assembler  would  think  that 
you  want  Kj  load  the  accumulator  with  a  ijvtc  re- 
siding at  location  $00  in  the  zero  page  of  memory. 
Executing  an  instrticlion  like  LDA  $1000  tells  the 
assembler  lo  load  the  accumulator  with  the  byte  at 
location  $1000  in  memory.  Labels  may  be  used 
instead  of  the  actual  nmnbers. 

riiese  lalx'ls  are  called  equates.  Before  entering 
the  program  into  the  assembler  labels  can  be  de- 
fined. By  defining  the  labels,  specific  numbers  are 
assigned  to  alphanumeric  names.  In  the  listing  of 
the  main  menu  program,  the  major  equates  are 
shown.  For  example,  the  equate  named  cursor  is 
assigned  the  value  SI  E40.  So,  when  we  tell  tlie 
assembler  to  jump  to  a  subroutine  called  cursor 
(JSR  CURSOR)  the  a.s.sembler  will  execute  the 
subroutine  starting  at  !j>IEIO.  Using  C(:]uaies, 
assembly  language  becomes  easier  to  read. 

Main  Menu 

This  is  by  far  the  simplest  of  the  programs.  Bv 
entering  at  $1 A7B  (called  SPMON)  the  progiam 
first  clears  the  screen,  tiien  homes  the  cursor  and 
reads  the  kevboard.  When  a  kev  is  pres.sed,  it  checks 
to  see  if  it  is  a  valid  character.  If  it  is,  wejiunp  to 
the  correct  program.  If  not,  the  screen  is  cleared 
and  we  retiuii  lo  the  beginning  of  the  program. 
The  valid  characters  are  listed  Ijelow: 

G  -  EXECUT,  transfers  control  to  a  machine 
language  program 

I  —  INDATA,  displays  and  modifies  memory 


QUALITY  SOFTWARE  FOR  TRS-80  COLOR  AND  OSl 


l!l£LLVlLLl:li 


ADVENTURES!!! 
For  TRS-80  COLOR  and  OSl.  These  Ad- 
ventures are  written  in  BASIC,  are  full  fea- 
tured, fast  action,  full  plotted  adventures 
that  take  30-50  hours  to  plav-  (Adventures 
are  inter-active  fantasies.  It's  like  reading 
a  book  except  that  vou  are  the  main  char- 
acter as  you  give  the  computer  commands 
like  "Look  in  the  Coffin"  and  "Light  the 
torch.") 

Adventures  require  r6K  on  COLOR-80  and 
TRS-80.  They  sell  for  $14.95  each. 

ESCAPE  FROM  MARS 

(bv  Rodger  Olsen) 
This  ADVENTURE  takes  place  on  the  RED 
PLANET.  You'it  have  to  explore  a  Martian 
citv  and  deal  with  possibly  hostile  aliens  to 
survive  this  one.  A  good  first  adventufe. 

PYRAMID  (by  Rodger  Olsen) 
This  is  our  most  challenging  ADVENTURE. 
It   is  a  treasure  hunt  in  a  pyramid  full  of 
problems.  Exciting  and  tough ! 

TREK  ADVENTURE  Iby  Bob  Retelle) 
This  one  takes  place  aboard  a  familiar  star- 
ship.  The  crew  has  left  for  good  reasons  — 
but  they  forgot  to  take  you,  and  now  you 
are  in  deep  trouble. 

NEW!! 

CIRCLE    WORLD    -    We    got    Kiinti    and 

puppeteers  and  problems.  Our  newest  and 

biggest  adventure.  Requires  12k  on  OSl  and 

16Kon  TRS-SO  Color. 

NUCLEAR  SUB  -    You  are   trapped   in   a 

nuclear    sub   at   the  bottom   of   the   ocean. 

Escape  and  even  survival  is  in  doubt.  Plotted 

by   three    of   the   most  sadistic  —   I  mean 

"creative"  minds  in  adventure  programming. 


VENTURER!— A  fast  action  all  machine  code 
Arcade  game  that  feeis  like  an  adventure.  Go 
Ijerserk  as  Vou  sneak  past  the  DREADED  HALL 
fiflONSTERS  10  gather  treasure  in  room  after 
room,  killing  the  NASTIES  as  you  go.  Great 
color,  high  res  graphics,  sound  and  Joystick  game 
for  the  TRS.80  Color  or  OSl  machines.  Iblack 
and  white  and  silent  on  OSl.)  Tape  only.  S19.95. 

BASIC  THAT  ZOOOMMS!! 

AT  LAST  AN  AFFORDABLE  COMPILER  FOR 

OSl    AND  TRS-80   COLOR    MACHIfMES!!!   The 

compiler  allows  you  to  write  your  programs  in 
easy  BASIC  and  then  automatically  generates  a 
machine  code  equivalent  that  runs  50  to  150 
times  faster. 

It  does  have  some  limitations.  It  takes  at  least 
8K  of  RAM  to  run  the  compiler  and  it  does  only 
support  a  subset  of  BASIC-about  20  commands 
including  FOR,  NEXT,  END,  GOSUB,  GOTO, 
RETURN,  END,  PRINT,  STOP,  USR(X),  PEEK, 
POKE,  ',/,  +  ,-.  X  ,  X  ,  =  ,  VARIABLE 
NAMES  A-Z,  A  SUBSCRIPTED  VARIABLE, 
and  INTEGER  NUMBERS  FROM  0-  64K. 
TINY  COMPILER  is  written  in  BASIC.  It  gener- 
ates native,  relocatable  6502  or  6809  code.  It 
comes  with  a  20  page  manual  and  can  be  modi- 
fied or  augmented  by  the  user.  S24.95  on  tape 
or  disk  for  OSl  or  TRS-80  Color. 

LABYRINTH  -  16K  EXTENDED  COLOR 
BASIC  —  With  amazing  3D  graphics,  you  fight 
your  way  through  a  maze  facing  real  time  mon- 
sters.The  graphics  are  real  enough  to  cause  claus- 
trophobia. The  most  realistic  game  that  I  have 
ever  seen  on  either  system.  $14.95.  (8K  on  OSl) 


PROGRAMMERS! 

SEE  YOUR  PROGRAM  IN  THIS  SPACE!! 
Aardvark  traditionally  pays  the  highest  com- 
missions in  the  industry  and  gives  programs  the 
widest  possible  coverage.  Quality  is  the  keyword. 
If  your  program  is  good  and  you  want  it  pre- 
sented by  the  best,  send  it  to  Aardvark. 


QUEST  -  A  NEW  IDEA  IN  ADVENTURE 
GAMES!  Different  from  all  the  others. 
Quest  is  played  on  a  computer  generated 
map  of  Alesia.  Your  job  is  to  gather  men 
and  supplies  by  combat,  bargaining,  explor- 
ation of  ruins  and  temples  and  outright 
banditry.  When  your  force  is  strong  enough, 
you  attack  the  Citadel  of  Moorlock  in  a 
life  or  death  battle  to  the  finish.  Playable 
in  2  to  5  hours,  this  one  is  different  every 
time.  16K  COLOR-80  OR  TRS-80.  ONLY 
S14.95. 


SPACE  ZAPPER  -  Protect  your  central 
Star  Base  from  ships  that  attack  from  all 
four  sides.  Fast  reflexes  are  required  as  the 
action  speeds  up.  Great  for  kids  or  Dads. 
This  game  has  high  speed  high  resolution 
graphics  and  looks  as  if  it  just  stepped  out 
of  the  arcades.  —  16K  extended  or  32K 
disk.   BASIC  TRS-80.  Color  only.  S14.9S. 


^S^'' 


Please  specify  system  on  all  orders 
This  is  only  a  partial  listing  of  what  we  have  to  offer.  We  have  arcade  and 
thinking  games,  utilities  and  business  programs  for  the  OSl  and  TRS-80  Color. 
We  add  new  programs  every  week.  Send  SI. 00  for  our  complete  catalog. 


TRS  80  COLOR 


AARDVARK -80 

2352  S.  Commerce,  Walled  Lake,  Ml  48088 

(3133  669-3110 
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C  -  CLEAR,  clears  the  screen 

D  —  HXDMP,  dumps  memory  to  the  screen 

M  -  BMOVE,  moves  a  block  of  data 

S  -  rAl'OUT,  saves  a  block  of  data  to  cassette 

tape 
F—  FILL,  fill  a  block  of  memory  with  a  specified 

byte 

As  it  is  listed,  SPMON  fits  directly  under  all 
the  other  programs.  It  uses  the  clear  .screen  and 
home  cursoi-  functions  oi  Supercursor  and  a  sub- 
routine in  the  ROM  monitor  (at  $FFBA)  to  get  a 
key  from  ihc  keyboard. 

Execut 

If  SPMON  is  the  simplest  of  (he  programs,  EXECUT 
is  the  smallest.  Most  <]f  EXECUT  is  devoted  to 
input  the  starling  address  of  the  machine  language 
program.  EXECUT  prints  "G  =  "  on  the  screen 
and  expects  you  to  type  in  the  four  digit  address. 
An  infrequently  used  instruction  is  applied  to 
jump  to  the  address.  This  instruction  is  called  the 
"jump  indirect"  instruction.  EXECUT  uses  the 
IN  ADR  subroutine  in  HXDUMP  to  input  the 
address  to  locations  $00E7  and  $00E8.  We  then 
use  the  jump  indirect  instruction  to  use  these 
addresses. 
Fill 

This  program  is  similar  to  BMOVE.  FILL  loads  a 
block  of  memory  with  some  value  you  input.  It 
starts  by  asking  the  beginning  address  of  memory 
by  printing  "S  =  "  on  the  screen.  Type  in  the  four 
digit  hexadecimal  address.  FILL  then  asks  for  the 
ending  address  by  printing  "E  =  ".  Again,  input  the 
address.  Then  it  asks  what  the  block  of  memory  is 
to  be  filled  with.  FILL  is  a  very  fast  program  and 
will  fill  all  64 K  in  about  two  seconds.  FILL  is  listed 
to  fit  after  the  main  menu  and  before  the  cassette 
tape  program. 
Tapout 

This  is  the  most  valuable  program.  There  exist 
programs  that  save  from  machine  language  lo 
tape,  but  the  problem  is  that  BASIC  uses  almost  all 
of  the  zero  page  memory  locations  and  some  of  the 
main  memory  making  it  difficult  to  work  around. 
Since  the  Supcrijoaid's  ROM  monitor  already  has 
a  tape  input  routine,  this  program  only  stores  data 
onto  cassette. 

TAPOUl'  makes  use  of  BASIC'S  ca.ssette 
output  subroutine  stored  in  ROM.  By  setting  loca- 
tion S0203  to  FF  (hex)  a  jinnp  to  subroutine  in- 
struction outputs  the  contents  of  the  accumulator 
to  the  cassette  interface  at  300  baud.  After  TAP- 
OUT  is  finished,  it  resets  location  $0205  to  00.  If 
you  want  to  use"F.A.POU'r  from  a  machine  language 
program,  put  the  starting  address  at  location  $00E9 
and  $00EA  and  also  the  ending  address  at  location 
$00E7  and  |00E8.  Then  execute  the  program. 


After  you  install  the  three  programs  in  this 
issue,  it  is  necessary  to  make  some  slight  modifica- 
tions so  that  all  the  programs  will  return  control  lo 
ihe  main  menu  program.  To  do  this  you  will  need 
lo  enter  the  follow  ing  modific;iiions: 

1C36         4C        7E         lA  ;For  BMOVE 

ICBO        4C        7E        lA  ;ForINDATA 

IDID        4C        7E         lA  ;ForHEXDUMP 

1D38         FO        E3 


;EQUATES 

CURSOR 

= 

$IE40 

CLS 

= 

$1EC2 

HOME 

= 

$1E80 

INADR 

= 

$1D93 

CR 

= 

$IE95 

LF 

= 

$1EAB 

KEVIN 

f 

= 

$FFBA 

EXECUT 

= 

SIABA 

FILL 

= 

SIACA 

TAPOUT 

= 

$IB3F 

BMOVE 

= 

S1BC6 

INDATA 

— 

$IC56 

HXDMP 

=  . 

S1D20 

ADR 

= 

SE7 

EBAD 

= 

SE9 

SHAD 

= 

SEB 

TMP 

= 

SED 

CVAHX 

= 

$1DF3 

CVHA 

= 

S1D72 

OFLAG 

= 

S0205 

AOUT 

= 

SFFEE 

1A7B 

20 

C2 

IE 

20 

80 

IE 

A9 

24 

1A83 

20 

40 

IE 

20 

BA 

FF 

C9 

47 

1A8B 

D0 

03 

4C 

BA 

lA 

C9 

49 

D0 

1A93 

03 

4C 

56 

IC 

C9 

4C 

D0 

03 

1A9B 

4C 

7B 

lA 

C9 

44 

D0 

03 

4C 

1AA3 

20 

ID 

C9 

4D 

D0 

03 

4C 

C6 

lAAB 

IB 

C9 

53 

D0 

03 

4C 

3F 

IB 

1AB3 

C9 

46 

D0 

C4 

4C 

CA 

lA 

A9 

lABB 

47 

20 

40 

IE 

A9 

3D 

20 

40 

1AC3 

IE 

20 

96 

ID 

6C 

E7 

00 

20 

lACB 

80 

IE 

A9 

53 

20 

40 

IE 

A9 

1AD3 

3D 

20 

40 

IE 

20 

96 

ID 

A5 

lADB 

E7 

85 

E9 

A5 

EB 

85 

EA 

20 

1AE3 

95 

IE 

20 

AB 

IE 

A9 

45 

20 

lAEB 

40 

IE 

A9 

3D 

20 

40 

IE 

20 

1AF3 

96 

ID 

20 

95 

IE 

20 

AB 

IE 

lAFB 

A9 

42 

20 

40 

IE 

A9 

3D 

20 

1B03 

40 

IE 

20 

BA 

FF 

20 

40 

IE 

1B0B 

20 

P3 

ID 

0A 

0A 

0A 

0A 

85 

1B13 

ED 

20 

BA 

FF 

20 

40 

IE 

20 

IBIB 

F3 

ID 

18 

65 

ED 

85 

ED 

A5 

1B23 

ED 

A0 

00 

91 

E9 

E6 

E9 

A5 

1B2B 

E9 

D0 

02 

E6 

EA 

A5 

E9 

C5 

1B33 

E7 

D0 

EC 

A5 

EA 

C5 

E8 

D0 

1B3B 

E6 

4C 

7E 

lA 

20 

80 

IE 

A9 

1B43 

53 

20 

40 

IE 

A9 

3D 

20 

40 

1B4B 

IE 

20 

96 

ID 

A5 

E7 

85 

E9 

1B53 

A5 

E8 

85 

EA 

A9 

45 

20 

40 

1B5B 

IE 

A9 

3D 

20 

40 

IE 

20 

96 

1B63 

ID 

A9 

FF 

8D 

05 

02 

A9 

2E 

1B6B 

20 

EE 

FF 

A5 

EA 

20 

A5 

IB 

1B73 

A5 

E9 

20 

A5 

IB 

A9 

2F 

20 
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operand.  That  translates  to  hex  A2,  so  he  adds  to 
the  first  line  to  make: 


Jim  Butterfield 
Toronto 


In  the  last  episode,  our  hero,  F.  R.  Vescent  has 
started  to  convert  the  following  har  graph  program 
from  BASICS  to  machine  language; 

200  DATA  15,10,30,35,28,28,15,0 

210  READ  V:IFV  =  0  GOTO  300 

220  J  =  48:FORK=lTOJ 

230  J=J+1:IFJ  =  58THENJ=48 

240  PRINT  CHR$(J); 

250   NEXTK 

260  PRINT 

270  GOTO210 

300  END 

He  has  coded  lines  220  to  260  inclusive  to  read: 


LDX 

#$30 

LDY 

#$01 

YLOOP 

INX 

CPX 

#$3A 

BNE 

SKIP 

LDX 

#$30 

SKIP 

TXA 

fSR 

$FFD2 

INY 

CPY 

$0300 

BCC 

YLOOP 

LDA 

#$0D 

JSR 

$FFD2 

RTS 

He  puzzles  tor  a  moment  over  the  BCC  YLOOP; 
he  knows  that  this  is  equivalent  to  Branch-Less- 
1  han;  and  this  will  cause  tiie  loop  to  he  executed 
one  time  too  few.  After  a  few  moments  thought,  he 
changes  the  LDY  #$01  to  LDY  #$00;  that  should 
do  the  job.  Now  he's  ready  to  translate  the  above 
Assembler  code  into  machine  code,  which  is  what 
the  computer  really  needs. 

The  coding  will  be  placed  in  the  PET's  first 
cassette  buffer,  which  starts  at  hexadecimal  address 
027  A;  this  is  noted  at  the  left  of  the  first  line.  Now, 
F.  R.  looks  up  LDX  in  his  table  of  Op  Codes,  and 
finds  that  there  are  about  five  different  ways  the 
instruction  can  work.  The  one  he  wants  is  Im- 
mediate Mode  ~  flagged  by  the  "#"  sign  in  the 
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C'ounting  off  the  addi 
next  address  must  star 
value  at  the  left  of  the 
translation,  he  gets; 


ess  bytes,  he  decides  that  the 
t  at  hex  027C.  He  writes  this 
second  line.  Continuing  the 
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FF 

JSR 
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There  are  a  few  coding  tricks  that  F.  R.  has  to 
keep  in  mind  to  do  this  translation.  First,  two-byte 
addresses  are  coded  "backwards"  —  that  is,  hex  0300 
is  coded  as  00  03  and  hex  FFD2  is  coded  as  D2  FF. 
Secondly,  Branches  are  coded  as  a  relative  offset,  so 
that  DO  02  may  be  read  as  "if  not  equal,  hop  over  the 
next  two  bytes."  A  relative  branch  value  of  hex  EF 
(see  BCC  YLOOP)  causes  the  program  to  branch 
back  17  locations  from  the  start  of  the  following  in- 
struction, if  the  branch  condition  is  satisfied. 

The  above  "hand  assembly"  can  be  greatly 
helped  by  the  use  of  assemblers  or  "tiny  assemblers" 
which  work  out  the  Op  Code  values  and  calculate 
the  branch  \alues. 

Now  F.  R.  is  ready  to  put  the  machine  language 
program  into  memory.  He  calls  the  machine  lan- 
guage Monitor  with  SYS4,  and  then  asks  for  a 
memory  display  from  027a  to  0294  with: 

.M  027A  0294 

He  might  get  anything.  He  will  go  hack  and  type 
over  the  memory  contents  to  enter  his  program. 
The  changed  memory  map  will  look  like  this: 
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Now  that  the  machine  language  program  is  in 
place,  the  BASIC  program  can  lie  wiitten  to  hook 
in  with  it.  F.  R.  returns  to  BASIC  (with  .X)  and 
writes: 

200  DATA  15,10,30,35,28,28,15,0 
210  READV:1FV  =  0  GOTO  300 
220  POKE768,V 
230  SYS  634 
270  GOTO210 
300  END 


Line  220  POKEs  the  desired 
\;ilue  into  memory  whei'e  the 
niachitie  language  program  will 
pick  it  up.  Line  230  calls  the 
machine  language  program. 
.Alter  I  he  ML  program  is  execu- 
ted, the  BASIC  program  will 
resume  at  line  270. 

Try  entering  the  program  - 
both  machine  language  and 
HASICl  — and  run  it.  You'll  .see 
the  extra  speed  that  machine 
language  gives  you. 

The  program  is  complete. 
But  il  isnl  in  a  iorm  that's  very 
suitable  for  saving,  especially  if 
we  want  to  save  to  tape.  We'll 
conclude  the  fearless  exploits  of 
I  .  R.  Vescent  in  the  next  episode. 
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Did  you  ever  wonder  just  how  a  computer  can  "pick  up"  a 
phone,  call  another  cotnputer,  and  then  hang  itp?  How 
you  can  "call"  the  operator  without  dialing  zero?  When 
you  hear  the  ring,  is  it  really  the  hell  at  the  other  phone 
making  the  sonnd?  This  month,  Mike  clears  up  these  ami 
other  telephone  mysteries. 

Telecommunications 

Using  The 
Telephone 


Michael  E.  Day 
Chief  Engineer 
Edge  Technology 
West  Linn.  OR 


An  iniporlant  pari  of  the  data  communications 
Hnii  is  the  phone  hnc  itself.  Since  we  don't  have  any 
direct  control  over  the  telephone  system,  it  can 
present  real  problems  when  trying  to  use  it  with  a 
computer. 

There  are  three  major  operations  that  a  com- 
puter must  be  able  to  perform  in  order  to  place  a 
call.  The  fust  is  the  actual  placement  of  the  call. 
The  second  is  the  data  transfer,  the  use  of  the  line. 
Finallv,  the  third  operation  is  the  hang-up 
jjrocedtne. 

At  tirst  glance,  these  actions  might  seem  rather 
simple  things,  but,  for  a  computer,  they  can  be  a 
nightmare.  Until  recently,  the  phone  ccjmpany 
would  not  even  allow  you  to  attach  yotir  compiuer 
to  the  phone  line.  -Several  coint  cases,  and  a  recent 
change  in  the  attitude  of  the  FCC  has  changed  the 
situation.  Now  you  are  allowed  to  attach  your 
computer  (or  any  other  device)  to  the  phone  line. 
The  only  restrictions  are  that  the  attaching  device 
be  certified  by  the  VCC.  and  that  the  phone  company 
be  notified. 

How  One  Computer  Dials  Another 

By  looking  at  how  a  call  is  normally  placed,  we  can 
see  what  a  computer  must  do  to  place  a  call. 

When  nothing  is  going  on,  the  phone  line  is  in 
an  idlr  ctjndition.  In  this  state,  there  is  approxi- 
mate!) 48  \olts  DC  between  the  red  and  green 
wires  of  the  line.  (They  are  referred  to  as  the  tip 
and  the  ring  oi'ihe  phone  line.  Long  ago,  the  red 
wire  was  attached  to  the  tip  and  the  green  wire  was 
attached  to  the  first  ring  of  the  old  switchboard 


plugs.)  rhe  48  volts  is  provided  by  the  telephone 
exchange. 

To  place  a  call,  the  first  thing  you  do  is  remove 
the  handset  from  the  telephone  and  place  it  to 
your  ear  to  wait  for  the  dial  tone.  The  tone  inciicates 
that  the  exchange  has  recognized  tliat  you  want  to 
place  a  call  and  that  you  may  now  begin  dialing. 
From  a  computer's  standpoint,  this  is  a  bit  of  a 


...  three  major  operations 

that  a  computer  must  be 

able  to  perform  in  order 

to  place  a  call. 


problem.  Essentially,  it  must  rely  on  a  hardware 
device  to  do  the  actual  dial  tone  detection  for  it:  a 
dial  lone  detector. 

There  is  a  little  trick  we  can  pull,  however.  If 
you  have  ever  observed  people  placing  a  call,  you 
will  notice  that  many  do  not  place  the  handset  to 
their  ear  and  wait  for  the  dial  tone  before  they 
begin  dialing.  This  is  generally  because  they  are 
unaware  of  the  requirement  or  have  simply  de- 
veloped a  routine  which  bypasses  the  need  to  detect 
the  dial  tone.  This  is  possible  because  over  90%  of 
all  call  rcqtiests  are  attswered  within  two  seconds, 
and  99.9^?  within  five  seconds,  on  most  phone 
exchanges. 

So,  by  simply  performing  a  rotitine  that  causes 
the  dialing  to  begin  sometime  after  two  seconds 
have  pa.s.sed,  you  can  be  assured  that  most  of  your 
calls  will  get  through  without  ever  listening  for  the 
dial  tone.  This  is  easy  to  do  with  the  computer;  a 
computer  is  quite  good  at  waiting.  We  just  wait  five 
.seconds  after  simulating  picking  up  the  hancLset 
and  assiune  that  we  have  the  dial  tone.  This  is 
called  blind  dialing. 

Once  we  have  a  dial  tone  (or  tliink  we  do)  the 
dialing  process  can  begin.  On  a  touch  tone  style 
phone,  this  is  done  by  sending  audio  tones  to  the 
exchange  that  are  coded  to  represent  the  numbers 
we  wish  to  dial.  Eight  separate  tones  are  used  in 
pairs  to  represent  the  various  nimibers  and  codes 
available  with  the  totich  tone  system.  For  a  computer 
to  dial  this  way  it  must  have  another  piece  of 
hardware,  a  touch  tone  dialer.  However,  there  is 
another  little  trick  that  can  be  used  to  gel  around 
this  problem,  if  you  are  unwilling  to  pay  for  the 
touch  tone  dialer  or  you  do  not  have  the  touch 
tone  system  available  to  vou.  Use  the  rotor\  dial 
method. 

The  actual  timing  of  the  dialing  is  critical  on  a 
rotarv  dial  stvle  phone.  The  dialing  is  accomplished 
by  momentarily  "releasing"  the  phone  line  and 
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then  "retaking"  it  again  (as  if  you  were  to  quickly 
hang  the  phone  up  and  pick  it  back  up  again). 

For  each  number  to  be  dialed,  there  is  a  cor- 
responding number  of  pulses  of  this  sort  to  be 
generated.  If  a  one  is  to  be  dialed,  only  a  single 
release  sequence  is  performed.  For  a  nine,  there 
would  be  nine  release  sequences.  A  zero  is  repre- 
sented by  ten  release  sequences.  This  is  whv  you 
can  sometimes  reach  the  operator  by  simply  jiggling 
the  handset  button  on  the  telephone  since  you  are 
simulating  dialing  the  zero  for  operator.  With  feu- 
exceptions,  all  touch  tone  systems  can  handle  rotary 
dial  operations. 

This  means  that  it  is  possible  to  forego  the 
touch  tone  complclely  and  use  a  relay  that  we  aLso 
use  to  simulate  raising  the  handset  for  the  dial 
tone. 

Timing  is  critical  with  rotary  dialing:  the  time 
of  the  pulses,  and  the  time  between  the  pulses, 
must  be  carefully  \valched.  The  release  time  must 
be  6 1  milliseconds,  plus  or  minus  three  milliseconds, 
and  the  time  between  pulses  must  be  39  mil- 
liseconds, plus  or  minus  three  milliseconds.  Addi- 
tionally, the  lime  between  digits  dialed  must  be 
greater  than  600  milliseconds,  but  less  than  ten 
seconds.  That  is,  after  you  .sent  the  pulses  to  dial  a 
five,  you  must  wait  at  least  600  milliseconds  before 
starting  the  pulse  sequence  for  a  two.  This  waiting 
time  is  done  with  the  phone  "off  hook." 

Once  the  dialing  has  been  completed,  we  then 
wait  for  the  ring-back  signal.  This  is  a  signal  the 
exchange  sends  back  to  you  that  indicates  that  it  is 
ringing  the  phone  that  you  have  called.  This  signal 
is  not  the  actual  ringing  of  the  other  phone.  It  is 
generated  at  the  exchange  for  you  to  hear  at  your 
end.  The  two  "i-ings"  are  not  s\nchronized  and  vou 
should  not  assume  that  when  you  hear  a  ring  signal 
it  is  occurring  at  the  same  time  at  the  other  end. 

If,  after  waiting,  the  phone  is  not  an.swered,  or 
you  get  a  busy  signal,  yoti  hang  up  your  own  phone 
which  terminates  the  call.  If  the  ringing  .sotmd 
does  not  occur,  you  hang  up  and  try  placing  the 
call  again  —  assuming  that  you  did  something 
wrontj. 

For  a  computer,  all  this  could  be  a  bit  tricky.  It 
must  be  able  to  recognize  the  ringing  signal,  the 
various  busy  signals,  dialing  errors,  or  wrong 
niunbers.  However,  if  we  concentrate  on  the  ends, 
not  the  means,  it  all  comes  down  to  a  single,  simple 
action. 

A  Greatly  Simplified  Method 

If  the  phone  at  the  other  end  is  busy,  doesn't  answer, 
was  incorrectly  dialed,  oi-  the  wrong  party  is 
reached,  we  can  simply  hang  up  the  phone  and  try 
again.  So  all  we  really  need  to  know  is  if  the  com- 
puter at  the  other  end  has  answered.  This  is  one  of 


the  functions  of  a  modem.  [The  box  that  attaches  to  a 
computer  and  handles  telephone  calls  for  it.]  I  (the 
called  computer's  modetn  is  in  the  auto-answer 
mode,  then  that  modem  will  answer  the  phone  and 
send  a  signal  back  to  your  modem  saying  that  it  has 
answered.  All  we  have  to  do  after  we  ha\e  dialed 
the  number  is  sit  and  wait  for  the  answer  signal.  If 
we  don't  receive  an  answer  after  a  specified  period 
of  time,  for  any  reason,  we  hang  up  the  phone. 

To  make  things  even  easier,  the  answer  signal 
ttiat  is  sent  is  the  same  kind  of  signal  that  the  modem 
uses  to  transmit  data.  All  we  have  to  do  is  wait  for 
our  modem  to  tell  us  that  it  is  ready  to  communicate 
with  the  distant  computer.  This  bypasses  many 
kinds  of  error  indicators.  We  don't  care  why  we 
were  iniable  to  complete  the  call,  only  that  we 
weren't.  Once  a  signal  has  been  received,  the  com- 
puters can  communicate  until  the)  are  ready  to 
hang  up. 

Xormallv,  when  you  arc  finished  with  a  call 
you  tell  ihc  party  you  are  talking  with  that  you  are 
done  and  hang  up.  Alternatively,  they  may  tell  you 
that  they  are  going  to  hang  up.  Sometimes,  for 
various  reasons,  either  of  you  may  hang  up  without 
telling  I  he  other.  And,  of  coin^sc  the  phone  cotupany 
may  hang  up  for  either  or  both  of  you  due  to  a 
malf miction.  This,  too,  could  get  to  be  rather  com- 
plicated for  a  computer  unless  we  recognize  that 
the  end  result  of  any  such  hang-ups  is  that  the 
communications  link  has  simply  been  broken.  This 
means  that  we  are  no  longer  receiving  the  carrier 
from  the  other  modem.  Therefore,  we  just  observe 
the  carrier  cletection  signal  Irom  the  moclcm  and, 
il  it  goes  out,  we  know  we've  lost  the  connection 
and  that  we  should  hang  up  the  phone. 

A  Computer  Picks  Up  The  Phone 

Normally,  when  someone  calls  we  hear  the  bell. 
This  signal  is  created  by  the  exchange  by  rajjidly 
reversing  the  48  volt  signal  that  is  present  on  the 
phone  line  when  it  is  in  the  idle  state.  This  reversal 
occurs  about  20  times  a  second  for  several  seconds, 
pauses,  and  then  repeats. 

The  rate  of  the  reversal  can  varv  from  ex- 
change to  exchange  and  may  be  anywhere  between 
1 6  times  a  second  to  60  times  a  second.  A  modem 
can  detect  this  signal,  (assuming  you  have  an  auto- 
a}iswi'r  modem)  and  can  generate  its  own  signal 
called  the  ring  indicator.  Depending  on  the  modem, 
the  ring  indicator  signal  may  either  echo  the  line 
reversals  of  the  phone  line,  or  just  be  on  lor  the 
duration  of  the  ringing  signal. 

Once  there  is  a  ring  indicator  signal,  it  is  up  to 
your  computer  to  recognize  that  the  signal  is  there 
and  to  send  a  DTR  sigyial  to  your  modem  to  tell  it  to 
go  ahead  and  answer  the  call.  (The  DTR  signal 
could  also  be  left  always  on,  indicating  to  the  modem 
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•  86 

Cable  Adaptor  iCetilionicsi 

SJS.I9 

•  24 

Character  Set  Pius  iLazeri 

$11.39 

-6534 

Cassette  Control  Deyice  <  Ha-I  ey  i 

$6J.9J 

•  9043 

Data  Link  (Lihkf 

$87.99 

•21? 

DISASW.6SiLa;eri 

$18.19 

•2362 

Dilhenuer  ll  with  Camera  iCompLiier 

Slalron) 

$839.99 

•8203 

Dual  DOS  ROMS  iSoti  Coniroli 

$48.19 

•  7951 

EZPortiVersal 

$11.19 

•  748 

Expansion  Mod  iNovationi 

$33.15 

•  147C 

Game  Paddles  iTGl 

$11.89 

•  1070 

Joypon  iSiiiusi 

$67.39 

•  12 

Joystic*  iMimcoj 

$59.91 

•  322 

Large  Character  Eprom  iVidei  i 

$34.» 

•  27 

Lower  Case  Adaptor  Rev  7 1  Paymar  i 

$39.99 

•  9021 

Memory  E ipansion  Module  1  Prometheus 

$148.89 

•  8060 

Micro-Verier  lATVi 

$31.49 

--49 

Modem  Handsel  (Novalionj 

$14.65 

•  6240 

PaddleAdaoDie  (Southern  Calilorma  i 

$16.89 

•  39 

560G  Paper  Tiger  ilDSi 

$1,115.00 

•  8020 

MXIOOFI  PnnlerlEosonI 

$749.00 

•  725 

PrcPaddteiRair>txiwl 

$44.89 

•  35 

Rarn  Card  1  MicrosoUt 

$169.00 

•  16 

16K  Ram  Expansion  Board  tAndromedal 

$169. 00 

•  325 

Soft  Switch  IVide«i 

$15.49 

-36 

Z  80  Sottcard  iMicrosotlj 

$399.00 

•  860 

Super  Fan  11  tR  H  Eiectronicsj 

$64.99 

•  31 

SuvilcnblateiVidexl 

$17.99 

•  59 

Vision  80  Card  ivistal 

MICRO  LAB 

$147.49 

•  2253 

Crowrnol  Adbam 

$19.69 

•  2250 

Dogiigni 

S15.99 

•  2264 

Wad  Venture 

$11.19 

•  2259 

Palace  in  Thundetiand 

$11.19 

.2263 

Roactr  Hotel 

$30.19 

Softtights 

By  Fred  Huntington 

THREE-YEAR  OLD  ATARI  COMPUTER 
USERS  BIRTHDAY  SALE 

Last  year,  on  my  daughter  Melody's  sec- 
ond t)irthday,  we  ran  a  special  on  Hodge 
Podge,  the  great  Apple  game  for  pre- 
schoolers. This  year,  we're  very  happy  tie- 
cause  Artworks  has  come  out  with  a  version 
of  Hodge  Podge  for  the  Atari.  My  daugfiter, 
Melody,  has  gone  ape  over  it. 

Melody  doesn't  hover  around  the  Apple  at 
home  now,  just  the  Atari,  because  si  le  wants 
to  play  Hodge  Podge.  Whenever  she  presses 
a  letter,  something  happens.  For  example,  if 
she  presses  "B"  a  banjo  appears  and  plays 
music.  There  is  some  action  for  every  key  on 
the  keyboard. 

The  graphices  are  tremendous  and  the 
music  is  great.  There  is  one  major  flaw,  how- 
ever. Ever/time  I  get  near  the  Atari,  I  can't 
play  my  games.  Melody  wants  to  play  Hodge 
Podge. 

So,  if  you  have  a  child  between  two  and  six, 
get  them  Hodge  Podge  and  be  a  hero.  And,  to 
help  celebrate  Melody's  third  birthday,  if  you 
say  "Happy  Birthday,  Melody,"  you  can  have 
it  for  $15.94  instead  of  Ihe  S19.95  list  price. 
Even  al  full  list  price,  I  believe  Hodge  Podge 
to  be  one  of  the  best  bargains  available  to- 
day (We'll  even  give  you  the  Apple  version 
for  El  5.99.) 

IBM  SOFTWARE 

We're  now  concentrating  all  our  efforts  on 
carrying  software  lor  the  Apple,  Atari,  and 
IBM  computers.  New  for  the  IBM  PC  are  The 
Programmer  and  Las  Vegas  Black  Jack  and 
Word  Star,  We'll  be  having  more  and  more 
IBM  PC  software.  If  it  s  available,  we'H  try  to 
carry  it. 

GRAPHICS  PRINTER  -  UNDER  S350 

We're  carrying  a  great  new  line  of  printers - 
Axiom.  Their  smallest  printer  is  a  knockout.  It 
uses  regular  computer  paper,  does  fine 
graphics,  comes  complete  with  card  and  I 
cable  and  is  being  sold  by  us  for  only  S349 
plus  shipping, 

The  only  disadvantage  we  can  honestly 
find  is  that  it  is  only  about  half  as  fast  as  an 
Epson.  But  at  that  price,  who  needs  speed? 
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MISCELLANEOUS 

•3132 

Adventure  in  Time  iPlioenmi 

S1S.21 

•  2301 

Apple  World  1  USA  1 

$SJ.»9 

•  7890 

Aopleciilin  iXPSi 

S33.ag 

•  37O0 

Asteroid  FieloiCavalieri 

$».49 

•  2700 

Astroscope  lAGSi 

$U.4« 

•2iaQ 

Birth  of  Ihe  Phcenis  tPnoenix> 

$3S.a9 

•  2a07 

Bishop  s  Square  (Dalasall  1 

SJJ,J9 

•  1601 

Bloody  Murriert  Stonewares 

$17.99 

•3000 

eoolikeeperiDeltai 

$Tt.lf 

•  3702 

Bu^AluicKl  Cavalier  t 

»«.19 

•  9700 

Castles  at  Darkness  1  Loqicah 

«30.»9 

•  3001 

ChecKwntei  iDetlaj 

$13.99 

•  9B60 

Chir^ese  Lessons  iCTtl 

$1».01 

»7B3l 

Cosmo  Mission  tCnsmosi 

$31.19 

•  M41 

The  CountiPear) 

$11.39 

•  2752 

Creative  Financing  iHowardsattj 

$T2T.«9 

•  220s 

Creature  Venture  1  Highland  1 

$31.19 

•  4a0l 

Cytxjrg  iSenlientl 

$1«.99 

•  160? 

D  B  Waster  Version  3 1  Slor;ew3tej 

$194.S9 

•  J250 

Falcons  iPiccadiltyi 

$«.»» 

•  787B 

Financial  Partner  iDenverj 

$310.49 

•  6080 

FireOirdiGeDelii 

$13.34 

•  395J 

Fo^niLeliei  i5  Sorceryi 

SU.99 

•  -852 

Hungry  Bey  iCosmoSi 

$11.19 

•3J3I 

Inlehuoei  Syntonic  1 

$It.99 

•  98J0 

JaDtieilalky  iMmoToysl 

(3A.39 

•  3150 

The  Lanalora  1  Mm  MiCiui 

$449.99 

•  9242 

TheLitwraMf  1  Pearl 

$34.89 

-JJ06 

Lisp  InieipreteriDatasotli 

$104.19 

-3953 

trailing  List  iS  Sorcervi 

$44.49 

•  92J0 

The  Manipulator  1  Pear  1 

131.39 

-J552 

Market  Anaiy/er  iRTR  SoIIwarei 

$314.99 

.4550 

Warkel  Charter  1 RTR  Soh*aiei 

$110.19 

•  9100 

Wennory  Page  Eortor  iCompu-troni 
The  Menu  iC&HV.deoi 

$44.49 

•  9580 

$34.39 

•  9380 

Menu  Generatcr  iCranei 

$11.09 

»I80J 

Mor-ity  Plairs  Monopoly  iVisicorpi 

$31.99 

•22tl 

Mumrtiy  5  Curse  iHigritandi 

$34.39 

•  2200 

Oloorf  S  Revenge  iHighlanrJi 

$14,119 

•  JJOO 

t^OTooosiSentienti 

$3r.99 

•  7970 

Pascal  Proi^ramme'  iDonveri 

$105.99 

•  7S7t 

Pascal  Tutor  1  Denver 

$143.99 

•  7650 

PornopoL/  iCCli 

$13.19 

•  3-84 

Polo! Gold  liRaintMy,! 

$».S9 

•  3495 

Pot  ot  Gold  ItiRaintDowi 

$33.49 

•  2751 

Real  Estate  Analyser  iHowarosoltr 

$117.49 

•  6600 

RuDiksCupL'iSaltwareAiternaiivej 

$14.49 

•  6081 

RussiuOuc+iiGetieilii 

S11-39 

.1150 

Saryon  lliHayOen 

$39.79 

•2701 

SejroscopeiAGSi 

$34.49 

•  8901 

Snack  Attack  (Oatainosti 

$1$.39 

•  8520 

Soiilaire  iCompuiek 

$11.19 

•  2302 

Space  Raioerti  lUSAj 

$13.39 

»  2306 

Star  Dance  lUSAi 

$11.*9 

•  3701 

Star  Thieti  Cavalier  1 

$19.39 

.7163 

Star  Venture  iCompu  Thingi 

$14.49 

•  3180 

Starship  Commanfler  1  Voyager  1 

$33.49 

•  4251 

SuiDOeiPiccaraityi 

$34.39 

•  3955 

Te«tEdiloi  iS  Sofceryi 

$38.39 

•  6901 

Thiet.Datarhosii 

$11.19 

•  7E53 

ThunPerPirps  ■  GX  iCosmosi 

$11.19 

•  7102 

TricksnolilDStl 

$33.09 

•1E06 

Utility  Pak  •!  iSrOrM?«aroi 

$11,19 

.4100 

VisicaiOiOaiaS  C  1 

$19.49 

•1820 

VisiCaIcO  3lVi5icorp 

$199.00 

•  1S05 

VisiFiteiViSiCorpr 

$111.44 

•  9740 

Vocanoes  1  Eatlri*arei 

$43,49 

•  2181 

^OOmGratiK  iphoenixj 

$3S.a9 

•  7880 

Zork  1  ilntocorrii 

$31.49 

•  7881 

Zorkit  .tntocom 

SIRIUS 

$31.99 

.1058 

Autobarin 

$33.39 

.1068 

Beer  Run 

$19,99 

•  1073 

Boig 

$14.89 

.1074 

Connpulei  Foosnail 

$19.19 

•  1065 

Copts  &  RoDDers 

$19.49 

•  1051 

Cyber  Stnke 

$13.49 

•  1067 

Dark  Foresi 

$19.99 

•  1060 

Garnma  GoQiins 

$15.19 

•  1061 

Gorgon 

$33.49 

•1069 

Hadrpn 

$39.49 

•  1057 

Putsarll 

Sli.39 

■  1071 

Sna^c  Byle 

$11.39 

•  1064 

Sne,ikers 

$31.39 

•  1056 

Space  Eygs 

$19.99 

•  lOSO 

Star  Cruiser 

tlO.99 

•  1072 

Twerps 

syNERGISTlC 

$14.89 

•  1220 

Advenlureto  Atantii; 

$33.99 

•  1216 

Data  Reporter 

$144.99 

•  1202 

Dungeon  Campaign 

S14.J9 

•  1210 

Escape  from  Atctuius 

$15.39 

•  1214 

The  Linyuisl 

$33.99 

•  12O0 

Odyssey 

$33.19 

•  1207 

Program  Line  Editor 

$13.99 

•  1201 

Wilderness  Campari 

$18.49 

Call  Toll-Free  800-34445106  (outside California) 
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B  Foreign  Orders  209-992-4481 
In  California  800-692-4146 


HUNTINGTON  COMPUTING 

Post  Office  Box  1297 
Corcoran.  California  93212 


We  take  MasterCard,  American  Express  or  VISA  {include  card  #  and 
Apple  ■  is  a  registered  iraoemark  ol  Apple  Computer,  inc  expiration  date).  Calitomia  residents  add  6%  tax.  Include  S2  00  for  postage. 
Pee  IS  a  registered  iiademaris  ol  commotJote  Foreign  and  hariSware  extra.  Foreign  (excluding  Canada):  remit  U.S.  cur- 

TRS-60  •  IS  a  regisiereo  iraoemafk  ol  Tanay  Corp  rency.  Checks  on  U.S.  banks,  use  listed  ctiarqe  cards,  or  make  direct  wire 

Alar,  IS  a  registered  irademartcol  Atan.  i„c  transfers  through  Secunty  Pacific  Bank.  Corcoran,  for  a  S6.00  charge  All 

Outside  Calif.  800-344-5106        overseas  orders  shipped  by  air.  Send  for  free  catalog.  Prices  subiect  to 


Ti 
0 


that  the  computer  will  answer  any  call  immediately.) 

The  modem  answers  a  call  bv  turning  on  the 
"off-hook  relay"  which  simulates  taking  the  handsel 
off  of  the  phone  hook  or  cradle.  This  causes  a  low 
impedence  load  to  he  placed  on  the  phone  line 
(approxiniatelv  (iOO  ohms)  and  it  remains  as  long 
as  the  phone  is  off-hook.  This  tells  the  exchange 
tliat  \oii  have  accepted  the  call  and  are  ready  to 
answer  it.  Tiic  exchange  then  begins  a  supervisory 
process  to  stabilize  the  link  and  begin  any  necessary 
billing. 

Dining  all  this,  the  answering  modem  cannot 
yet  transmit  any  data:  it  may  disrupt  the  supervisory 
process.  Most  of  the  new  exchanges  simply  prevent 
any  signals  from  being  iransferred  during  this 
time,  but  some  of  the  older  exchanges  don't  have 
this  protection  and  signals  could  get  disrtipled. 
This  could  cause  anything  from  the  exchange 
hanging  up  on  you  to  its  billing  you  for  a  call  yon 
didn't  make.  This  time  period  of  disallowed  tran.s- 
mission  lasts  a  maximum  of  two  seconds.  Once  this 
time  period  has  passed,  the  computers  can  com- 
mimicate  normally.  If  vou  later  lose  the  carrier 
signal,  \  oil  should  assume  that  the  other  end  has 
hung  up  theii-  plione  and  hang  up  yours,  © 


COMMODORE  USERS 

Join  the  largest,  active  Commodore 
users  group  in  North  America  and  get— 

—  Access  to  club  library  of 
over  3000  programs. 

—  Informative  club  newsletter. 

—  Access  to  the  combined 
talents  of  some  of  the  most 
knowledgeable  people  on 
PET/CBM/VIC. 


Send    $15.00    ($20.00    overseas) 
Associate  Membership  to: 


for 


Toronto  Pet  Users  Group 

381  Lawrence  Avenue  West 
Toronto,  Ontario,  Canada  W\5M  1B9 


The  SM-KIT  is  a  collection  of  machine  language  llrmware  programming  and  test  aids  for 
BASIC  programmers.  SM-KIT  is  a  4K  ROM  (twice  the  normal  capacity)  which  you 
simply  insert  in  a  single  ROM  socket  on  any  BASIC  4  CBM/PET-either  80  column  or  40 
column,  Includes  both  programming  aids  and  disk  handling  commands. 

ERROR  DETECTION;  the  SM-KIT  automatically  indicates  the  erroneous  line  and 

statement  for  any  BASIC  program  error. 

LINE  NUfVIBERING;  the  SIW-KIT  automatically  numtwrs  BASIC  statements  until  you 

turn  the  function  off. 

SCREEN  OUTPUT:  the  commands  FIND,  DUIWP.  TRACE  and  DIRECTORY  display  on 

the  CRT  wtiile  you  hold  the  RETURN  key  (display  pauses  when  the  key  is  released). 

Continuous  output  is  selected  with  shift-lock. 

OUTPUT  CONTROL  to  DISK  or  PRINTER:  in  addition  to  displaying  on  the  CRT,  you  can 

direct  output  to  either  disk  or  printer. 

HARDCOPV:  allows  screen  displays  to  be  either  printed  or  Stofed  on  disk. 

FIND:  searches  all  or  any  part  of  a  program  for  text  or  command  Strings  or  variable 

names.  Either  exact  search  or  wild  card  search  supported, 

RENUMBER:  the  Sfkfl-KIT  can  renumber  all  or  any  part  of  a  program,  Ttie  selective 

renumbering  allows  you  to  move  blocks  of  code  within  your  program. 

VARIABLE  DUMP:  displays  the  contents  of  floating  point,  integer,  and  string  variables 

ftMtf!  simple  and  array).  Can  display  all  variables  or  any  selected  variables, 

TRACE.  SM-KIT  can  trace  program  execution  either  continuously  or  step  by  step 

starting  with  any  line  number.  Selected  program  variables  can  tie  displayed  while 

tracing, 

DISK  COMMANDS:  as  in  DOS  Support  (Universal  Wedge],  the  "shorthand"  versioiB of 

disk  commands  may  be  used  for  displaying  disk  directory,  initializing,  copying, 

scratching  files,  load  and  ain,  etc, 

LOAD,  SM-KIT  can  load  all  or  part  of  BASIC  or  machine  language  programs.  It  can 

append  to  a  program  in  memory,  overwrite  any  part  of  a  program,  load  starling  with  any 

absolute  memory  location,  and  load  without  changing  variable  pointers, 

MERGE:  allows  merging  all  or  any  part  of  a  program  on  disk  with  a  program  in  memory, 

SAVE  and  VERIFY:  SM-KIT  provides  one  step  program  save  and  verificatioa  It  also 

allows  you  to  save  any  part  of  a  program,  or  any  address  range, 

DELETE:  allows  any  program  segment  to  be  deleted 

REPEAT  KEYS:  allows  repeating  functions  if  not  already  available  on  specific 

PET/CBM  model. 


SM-KIT 

for  Commodore  Computers 


A  Programming  Productivity  Tool 


ONLY 
$40 


A  4K  ROM  with  both 
programming  and  disk 
handling  aids. 


Developed  by  (and  available  in  Europe  from)  SM  Softwareverbund- 
Microcomputer  GmbH,  Scherbaumstrasse  29,  8000  Munchen  83,  Germany 


252  Bethlehem  Pike 
Colmar,  PA  18915 


215-822-7727 


A  B  Computers 


WRITE  FOR  CATALOG. 


Add  S 1  ?S  per  (uder  liu  snrpunKl  We  p.iy  1 

HMrKi'iiluPSs 

lir1.Her.tl,iriJ('S 

]"  .III  piep,ii(l  orders  Pricns  irsli'fl  ,«.■  o 

1  [.,rsrr  (liscrrtjn 

li.isis  Reqirt.i 
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June.  1982.  Issue  25 


COMPUTEI 


139 


!fyou  have  a  SuperPET,  this  article  will  show  you  how  (o 
usf  all  96K  from  Commodore  BASIC. 


Run  96K 
Programs  On 
The  SuperPet 


Paul  Donoto 
Sudbury,  Ontario 


The  SuperPet  has  an  additional  6  IK.  oi  iiieniory: 
16  4K  banks  adchessed  at  memory  location  9000 
hex.  POKKing  a  decimal  number  ffom  0  to  15  into 
decimal  location  61436  wilt  cause  the  appropriate 
bank  to  be  switched  in.  Full  use  of  this  memory  is 
possible  ulicn  tlic  SuperPet  is  used  in  the  Commo- 
dore bask;  mode.  By  having  a  main  program  in 
the  regular  32  K  of  PET  memory  one  can  access  tip 
to  16  4K  niochiles  or  BASIC  routines  which  are 
preloaded  into  the  additional  4K  memory  bank.s. 
To  do  this  the  main  program  must  do  basically 
three  things: 

1 .  ii  must  POKE  into  location  61436  the 
ninniser  of  the  desired  liank. 

2.  it  should  then  POKE  41,114.  This  causes 
the  start -of-B.'VSIC  pointer  to  [joint  to  9000 
hex. 

3.  flnallv.  the  program  should  execute  a 
GOTO,  directing  program  execution  to  a  line 
number  within  the  desired  module. 

Ideally,  the  preceding  steps  should  all  be 
executed  within  the  same  program  line.  All  pro- 
gram variai)les  still  reside  in  the  regular  32K  of 
memory  and  can  therefore  be  shared  bv  the  main 
program  and  all  of  the  modules.  All  .string  variables 
should  !x'  itiilialized  !5\'  the  main  program.  This 
will  insure  that  no  string  pointers  will  point  bevond 
$8000  hex. 

To  relin-n  to  the  main  program  from  a  module, 
sitn|jly  POKE  4  1,4  and  COTO  to  a  line  in  the  main 
program.  .Again,  these  commands  should  be  ex- 
ecuted on  the  same  program  line  in  i!ie  module 
progi-am. 


Loading  Programs  In  The  4K  Banks 

The  BASIC  program  modules  are  written,  saved, 
and  loaded  in  the  regulai-  32 K  PET  memory  nor- 
mally. To  transfer  the  module  into  the  4K  bank,  a 
small  machine  code  program  residing  at  $7EB0 
hex  can  be  used.  This  program  must  first  be  loaded 
into  memory  using  the  PET  monitor  before  the 
modules  are  loaded  in.  Once  this  is  done  the  ap- 
propriate module  is  called  into  memory  using  a 
ioatl  command,  the  appropriate  bank  number  is 
then  POKEd  into  location  61436  and  the  transfer 
is  executed  with  the  command  SYS32688.  Once  all 
of  the  required  modules  are  loaded  in  this  way,  the 
system  is  reset  with  the  command  SYS64790  and 
the  main  program  is  then  EO.VDcd  in  and  RUN. 

Note:  Trying  to  see  which  bank  is  switched  in 
by  PEEKing  location  61436  is  not  possible  becau.se 
the  banks  are  latched  in  during  the  POKE  command 
and  checking  this  location  after  this  gives  a 
meaningless  number. 

This  is  a  listing  of  the  machine  code  program 
which  transfers  BASIC  program  module  from 
main  memory  in  the  PET  to  location  9000  hex  and 
makes  it  executable. 


7FB0 

A9 

00 

LDA 

#$00 

;SET  UP  LOW  ADDRESS 
POINTERS 

7FB2 

85 

00 

STA 

$00 

;  HEX  0400 

7FB4 

A9 

04 

LDA 

#$04 

7FB6 

85 

01 

STA 

$01 

7FB8 

A9 

00 

LDA 

#$00 

:SET  UP  POINTERS  TO  HIGH 

7FBA 

85 

02 

STA 

$02 

;ADDRESS  HEX 9000 

7FBC 

A9 

90 

LDA 

#$90 

7FBE 

85 

03 

STA 

S03 

7FC0 

A2 

OF 

LDX 

#$0F 

:NO.  OF  256  BYTE  BLOCKS  TO 

7FC2 

AO 

00 

LDY 

#$00 

:TRANSFER-I 

7FC-1 

Bl 

00 

LDA 

(SOO).Y 

;DOTHEACTUALTRANSFER 

7FC6 

91 

02 

STA 

($«2),Y 

7FC8 

88 

DEY 

7FC9 

DO 

F9 

BNE 

S7FC4 

;FINISH  THE  BLOCK  (256 
BYTES) 

7FCB 

E6 

01 

INC 

$01 

;MOVE  TO  NEXT  BLOCK 

7FCD 

E6 

03 

INC 

S03 

7FCF 

CA 

DEX 

7FD0 

30 

03 

BMI 

S7FD5 

:BRANCH  IF  L.AST  BLOCK 

7FD2    4C  C2    7F   JMP  S7FC2 

7FD5    A9  90  LDA  #S90 

7FD7    85  29  STA  $29 

7FD9    20  BS    B4   JSR  SB4B6 


DONE 

:IF  NOT  CONTINUE  TRANSFER 

;CHANGE  START  OF  BASIC 

POINTER 

;TO 9000  HEX 

;KELINK  THE  BASIC  TEXT  AT 

9000  HEX 


7FDC 

A9   04 

LDA    #S04 

;RESTORI 

TO  0400 

7FDE 

8.5     29 

STA     S29 

7FF0 

60 

RTS 

;RETURN 
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It's  now  the  tenth  time  that  you've  waited  five 
minutes  tor  your  program  to  load  from  tape  on 
your  Atari  and  you  have  begun  to  wonder  if  there 
isn't  a  better  way.  Even  though  the  Atari  tape  re- 
corder seems  to  load  flawlessly,  the  waiting  time 
becomes  a  nuisance,  not  to  mention  the  fact  that 
you  must  be  careful  to  set  the  recorder  to  just  the 
right  spot  on  the  tape  in  order  to  give  the  computer 
just  the  right  length  of  silence  before  the  data 
comes  streaming  in. 

And  how  many  times  have  you  lost  a  program 
during  development  because  you  didn't  want  to 
"waste  "  the  time  required  to  save  it  on  tape?  The 
answer,  of  course,  is  to  get  a  floppy  disk  drive,  in 
particular  the  Atari  810.  There  are  not  yet  any 
non-Atari  disk  drives  available  for  your  computer. 
It  isn't  an  easy  decision  to  make  when  the  disk 
drive  costs  more  than  half  the  cost  of  the  computer. 
Let's  try  to  cover  the  tilings  that  you  need  to  know 
in  order  to  make  an  inteUigent  purchase  and  also 
include  an  analysis  of  the  two  disk  operating  systems 
(DOS)  that  Atari  has  released:  the  original  DOS  I 
and  the  updated  and  improved  DOS  II. 

Care  And  Feeding  Of  The  810 

The  810  disk  drive  comes  in  a  case  measuring  4.5 
H  X  9.5W  X  1 2D,  attractively  designed  to  match 
your  computer.  It  comes  with  a  .separate  power 
supply,  just  like  the  one  that  runs  the  computer.  (A 
mild  complaint:  If  each  of  the  peripherals  comes 
with  one  of  these  power  supplies,  where  do  we  put 
them  all?)  With  the  8 1 0's  two  input/output  connec- 
tors, it  is  a  simple  matter  to  interconnect  whatever 
items  vou  have  feeding  into  or  out  ol  your  com- 
puter. There  are  two  slide  switches  in  the  back 
which  you  set  to  tell  the  computer  which  drive  it  is 
addressing  (#!-#  14).  With  only  one  drive  (and 
that  covers  nearly  all  of  us)  you  set  it  for  #  1 . 

You  must  always  power  up  the  drive  before 
the  computer  or  else  the  computer  will  not  be 
aware  that  there  is  a  disk  drive  on  the  line.  You 


also  want  to  be  sure  that  you  do  not  have  a  diskette 
inserted  when  you  power  up,  as  this  is  an  easv  wa\ 
to  destroy  any  information  on  it.  Keep  in  mind  that 
the  drive  unit  must  be  placed  a  minimum  of  12 
inches  from  the  TV  or  telephone  or  anything  else 
that  generates  a  magnetic  field.  This  is  another 
easy  way  to  wipe  out  a  diskette. 

As  for  diskettes,  you  can  use  soft  or  hard  sec- 
tored ones  fiecau.se  the  Atari  doesn't  use  the  timing 
holes  at  all,  but  rather  writes  the  timing  information 
on  the  disk  during  formatting.  You  will  quickly 
learn  the  do's  ancl  don'ts  of  physically  handling 
diskettes.  Be  sure  to  use  only  felt-tipped  pens  when 
writing  on  labels  attached  to  the  diskettes.  Failure 
to  do  this  can  ruin  a  diskette.  Each  side  of  a  diskette 
will  store  about  92 K  [92  kilobytes,  or  92  x  1024  bytes] 
which  is  roughly  equivalent  to  four  C- 10  cassette 
tapes. 

The  power  of  the  disk  drive  comes  into  play  in 
the  rate  of  reading  and  writing  data  and  programs 
from  and  to  the  disk  (6000  bits  per  .second)  and  the 
idenuficadon  of  each  file  on  a  diskette  by  name.  To 
run  a  program  you  simply  type  RUN 
"DI:TESTPROG.EXT",  where  Dl  is  the  drive 
number,  TESTPROG  is  the  name  of  the  program 
(up  to  eight  characters,  beginning  with  an  al- 
phanumeric, containing  no  spaces  and  using  any 
letters  or  numbers)  ancl. EXT  is  an  extension  that 
can  be  used  to  identify  programs  bv  type  (i.e.,  .BAS 
for  BASIC,  DAT  for  DATA,  etc.).  Vhe  DOS  (much 
more  on  that  later)  searches  the  diskette  for  the 
program,  loads  it,  and  then  begins  to  execute  it.  All 
the  other  Atari  I/O  commands  are  also  available 
(SAVE,  LIST,  ENTER,  PUT,  GET,  LOAD, 
PRINT,  INPUT,  etc.) 

The  time  required  to  SAVE  a  prograin  to 
diskette  is  longer  than  the  time  required  to  LOAD 
the  program  from  the  diskette  because,  during 
SAVE,  the  computer  checks  to  be  sure  that  the 
data  has  been  correctly  transferred.  You  can  over- 
ride this  "write  with  verify"  feature  if  you  wish.  For 
us  former  tape  recorder  users,  the  transfer  rate  is 
still  so  fast  that  there  is  no  longer  any  lime  to  go 
and  get  a  snack  \vhile  a  program  LOADs  or  SAVEs. 

As  the  Atari  software  field  matiues,  more  and 
more  programs  are  appearing  only  on  diskettes, 
cither  because  of  length  or  because  they  need  to 
make  frequent  access  to  disk  stored  data  during 
execution.  I  have  seen  advertisements  for  Adven- 
ture-type programs  that  use  up  to  six  diskettes  and 
database  programs  that  are  only  practical  on  disk. 
There  is  even  a  magazine  for  the  Atari  that  appears 
only  on  diskette.  It  has  been  reported  that  90*^  of 
all  Apple  owners  have  disk  drives.  .4s  a  final  argu- 
ment, for  those  who  are  still  holding  onto  their 
money,  the  purchase  of  a  disk  drive  gives  you  the 
opportunity  to  turn  your  Cadillac  of  personal 
computers  into  a  Ferrari.  Enough  said? 


Beat  the  clock! 
Outsmart  your  friends! 


WtftftWiWi 


FOR  THE  ATARI  400/800 
AND  THE  APPLE  11/11+ 


.@ 


MP.M  -nc  MrrLC  ../ut  gy  DON'T  ASK 

At  last,  an  educational  game  that's  really  fun  to  play! 

Each  turn  starts  with  a  word,  six  possible  definitions,  and  a  counter  set  to  600  points.  As  time  passes  the 
number  of  points  goes  down.  When  you  pick  the  correct  definition  you  get  the  number  of  points  left,  so  the  sooner 
you  pick,  the  more  points  you  get.  But  if  you  guess  wrong,  you  lose  the  number  of  points  left,  and  the  clock  keeps 
ticking. 


•  for  1-4  players 

•  requires  SPEED  and  STRATEGY 

•  2000  words  and  definitions 

•  competitive,  exciting^  fun 

•  Apple  version  speaks 

3  LEVELS  OF  PLAY  ON  ONE  DISK: 

Beginner  —  for  ages  9-14 

Regular  —  for  older  teens  and  adults 

Challenge  —  for  anyone  who  dares! 

ATARI  400/aiM  32K  DISK/BASIC 
APFLE  11/11+  48K  DISK/APPLESOFT 

At  your  computer  store 


Now  available: 

The  next  disk  in  the  WORDRACE  SYSTEM. 

Famous  Names  in  History 
Famous  Names  in  Sports 
and  more  vocabulary  words. 

requires    WORDRACE  game  diskette 

ATARI  4l>0/e0a  32K  DISK/BASIC 
APPLE  11/11+  4eK  DISK/APPLESOFT 

Al  your  computer  store 

or  send  S19.95  4-S2.00  shipping 

to 


$24.95  ■ 

+S2.00  shipping  for  each  program  to     DO  N'T  AS  K 

Californ.  resident  add  6.,.=.  COMPUTER    SOFTWARE 


Dealer  inquiries  welcome 


each  program  ,o    DON'T  ASK  2265  Westwood  Bivd  B'l  50 

den..dd.....         COMPUTER  SOFTWARE    (s^i'sultesii 

DON'T  ASK  is  looking  for  treativp  new  programs  th.it  wp  (Tin  help  you  to  market. 


Ordertine: 
(303)  427-9036 
Free  Catalog 

available  upon  request 


Another  First! 


\ 


1 


STOP 


ACR 


A  Point  of  Sale 

•  350  Inventory  Items 

•  Purchase  Orders 

•  Report  Generatof 

•  Receiving  Records 

1  or  2  Drives 
32K  (Disk) 

$169.95 


Dealer  Inquiries 
Invited 

exclusively  distributed  by: 

HCMS 

3489  W.  72nd.  Avenue 
Westminster,  CO  80030 


SOFTWARE 
STORES 

'■     for  the  ATARI  400/800* 
PRESENTS 


for  the  ATARI  400/800* 

Use  by  itself  or  add  to  existing 
memory  for  up  to  96K  RAM 

A  Simple  Peek  &  Poke 

Puts  Your  ATARI  in  a  League 

By  Itself 

manufactured  by: 

MaxRam  Datawave  Corporation 

'ATARI  is  a  registered  trademark  of  ATARI,  Inc. 


Copycat 

High-Performance 
Disk  Copier 

•  Handles  non-sfandarci  formats 
•  All  Machine  Languages 
•  Super-Fast  Execution 
•  Supports  1  or  2  drives 


$29.95 


Cassette 

Checkbook 

Program 

Balancer  Program 

•  Multiple  Accounts 
•  Creative  Use  of  Graphics 


$14.95 


$2,00  Shipping  and  Handling. 

Please  add  S 1 .50  for  COD. 

Colorado  residents,  add  6.5%  tax. 

VISA  and  MC  accepted 
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Atari  DOS  I  Versus  DOS  II,  Or  Vas  1st  DOS? 

Just  as  the  computer  requires  an  operating  system 
in  order  to  function,  so,  too,  does  the  disk  drive. 
The  disk  operating  system  (DOS)  comes  recorded 
on  a  diskette  and  is  the  first  thing  that  the  computer 
looks  for  when  it  is  powered  up.  I  will  be  concen- 
trating on  DOS  II  in  this  article,  referring  to  DOS  I 
when  it  seems  appropriate  to  point  out  the  im- 
provements that  DOS  II  brought  about. 

DOS  II  consists  of  three  files;  DOS. SYS, 
DUP.SYS,  and  AUTORUN.SYS.  DOS.SYS  boots 
when  the  computer  is  turned  on.  You  can  then 
direct  all  BASIC  commands  to  the  disk  drive. 
DUP.SYS  contains  the  utilities  to  run  the  DOS 
menu  and  is  called  from  BASIC  by  typing  DOS. 
AUTORUN.SYS  is  intended  to  boot  automatically 
after  DOS.SYS  and  can  be  modified  to  perform 
any  function  that  the  user  feels  should  automatically 
come  on  line.  Itcurrently  looks  for  the  850  Interface 
Module  handler  and,  if  it  finds  it,  the  computer 
loads  it.  This  corrects  one  of  the  flaws  in  DOS  I, 
Any  file  may  be  named  AUTORUN.SYS.  thus 
booting  automatically  on  initialization. 

Speaking  of  fiaws,  DOS  I  has  several,  all  of 
which  are  corrected  in  DOS  II.  Those  with  DOS  I 
may  be  unaware  of  some  of  these  fiaws  (and  there- 
fore blame  themselves  or  their  computer  for  some 
odd  happenings),  so  here  is  a  li.st  of  the  more 
significant  problems: 

1.  The  DUPLICATE  DISC  command  occa- 
sionally has  trouble  with  the  first  eight  sect(jrs 
and,  if  DOS  is  in  these  sectors,  you  will  get  a 
diskette  that  will  not  boot. 

2.  AUTO. SYS  loads  files,  but  won't  execute 

tliem. 

3.  COPY  FILE  and  DUPLICATE  FILE  com- 
mands allow  illegal  use  of  wildcards  and  this 
causes  problems. 

4.  If  FORMATting  finds  bad  sectors,  the  user 
is  not  informed. 

5.  In  some  instances,  full  length  filenames  are 
not  accepted. 

6.  Sectors  on  diskettes  are  .sometimes  taken 
out  of  user  availability  when  they  shouldn't  be. 

DOS  II  boots  in  seven  seconds.  You  are  then 
in  BASIC  and  can  use  all  the  I/O  commands  to 
communicate  with  the  disk  drive.  In  order  to  use 
the  DOS  menu  commands,  you  must  type  DOS. 
After  about  nine  seconds  you  get  a  menu  [a  list  of 
choices].  The  reason  for  this  method  is  that  then  it  is 
imnecessary  to  use  active  computer  memory  to 
hold  the  menu  functions  unless  they  are  specifically 
needed. 

DOS  I  has  the  menu  automaticahy  boot  and 
this  consumes  a  considerable  amount  of  memory 
(about  6K)  which  is  then  unavailable  for  program 


storage  unless  you  dump  DOS.  DOS  II  could  po- 
tentially get  you  in  trouble  when  you  called  for  the 
menu,  since  it  requires  a  portion  of  memory  that 
you  might  also  be  using  and,  hence,  you  would  lose 
your  program.  This  has  been  neatly  taken  care  of 
by  allowing  the  user  to  create  a  MEM.SAV  file  on 
his  diskette.  MEM.SAV  is  a  place  for  the  computer 
to  put  that  part  of  memory  that  DUP.SYS  needs 
for  the  menu.  Thus,  the  computer  automatically 
saves  your  program  before  going  to  the  menu  and 
restores  your  program  after  you  release  the  menu. 
The  penalty  here  is  time,  since  MEM.SAV  takes 
about  30  seconds  to  operate.  The  alternative  is  to 
SAVE  any  resident  programs  before  calling  the 
menu  and  not  use  MEM.SAV  at  all.  There  is  a 
tradeoff  here  since  MEM.SAV  provides  a  nice 
degree  of  protection.  Anyone  who  has  lost  a 
program  after  hours  of  typing  will  appreciate  this 
feature. 

The  rest  of  the  menu  commands  relate  to 
operations  on  the  diskette-stored  files,  and  their 
names  are  pretty  much  self-explanatory.  Their 
implementation  is  well  described  in  the  instruction 
manual.  An  area  of  major  concern  is  the  compati- 
bility of  DOS  I  and  DOS  II  formatted  diskettes.  All 
diskettes  must  be  formatted  before  they  can  be 
used  and  the  DOS  I  and  DOS  II  formatting  is  not 
the  same.  Using  DOS  I  on  DOS  II  formatted  dis- 
kettes will  destroy  files,  whereas  using  DOS  II  on 
DOS  I  formatted  diskettes  will  either  work  or  else 
give  an  error  message.  Therefore,  the  rule  of 
thumb  is  to  always  use  DOS  11,  especially  if  you  are 
not  sure  of  the  diskette  formatting. 

There  is  a  bug  in  DOS  II  for  those  who  have 
an  850  Interface  Module  with  something  allached 
to  a  serial  port  on  it.  The  COPY  connnand,  which 
allows  you  to  copy  a  file  disk-to-disk,  disk-to  printer, 
or  disk-to-whatever,  does  not  allow  you  to  copy  to 
the  serial  port.  This  is  because  the  Interface  Module 
handler,  which  l)oots  at  the  same  time  as  DOS, 
occupies  the  same  space  in  memory  as  DOS  and, 
thus,  gets  garbled.  The  result  of  a  COPY  to  the 
serial  port  is  that  the  computer  goes  off  to  ne\er- 
never-land  and  you  have  to  turn  it  off  and  reboot 
to  regain  control  (losing  any  programs  in  memory). 
As  I  write  this.  Atari  is  working  on  the  problem  of 
relocating  the  Interface  Module  handler  out  of 
harm's  way. 

The  Dark  Side  Of  The  Force 

The  810  Disk  Drive  and/or  DOS  II  have  some 
"sometimes"  bugs.  There  are  occasions  when  disks 
from  my  drive  will  not  run  on  other  drives  and  vice 
versa.  This  was  traced  to  speed  variations  in  the 
drives.  In  fact.  Atari  redesigned  their  disk  drive  to 
incorporate  an  external  data  separator.  This  has 
effectively  cleared  up  this  problem.  For  those  with 
older  disk  drives.  Atari  will  be  offering  to  upgrade 
those  drives. 
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An  alternative  is  a  do-il-yourself  installation 
that  has  been  promoted  bv  Atai'i  Users'  Groups 
and  which  is  easy  to  do.  Also  available  from  either 
of  these  two  sources  is  a  fast  formatting  chip  mod- 
ification that  speeds  up  tlie  read-write  operations. 
On  the  horizon  are  double  density  and  dual  disk 
drives  from  other  suppliers.  The  latest  Atari  com- 
puters being  sold  also  have  a  modified  operating 
system  board  in  them.  The  most  significant  change 
when  using  these  will  be  the  elimination  of  the 
annoying  pauses  that  occiu^  during  communication 
with  tfie  disk  dri\  e. 

[For  a  ih'nd  alternatwc  to  disk  .speed  adjustmeuL 
.see  "Getting  Your  Atari  Disk  Drii'e  I  'p  To  Speed." 
COMPUTE!.  May,  19S2,  #24.] 

Atari  Disk  Menu  With  DOS  II 

The  "Atari  Disk  Menu"  progi-am  in  COMPUTE!. 
January,  1981,  #8,  is  a  very  useful  program  which 
enal>les  the  user  to  access  programs  on  disk  witht>ut 
Iiaving  to  remember  tlieir  names  or  their  exact 
spelling.  This  program  will  not,  lunvever,  run  on 
DOS  II.  However,  it  is  easy  to  fix  the  program  and 
add  the  feature  of  printing  out  tlic  free  sectors 
available  on  the  disk. 

With  DOS  If  there  is  a  difference  in  formal 
for  the  "free  sectors  file"  between  DOS  I  and  DOS 
11.  In  DOS  I  this  file  is  simplv  a  mmiber  indicating 


the  sectors  that  are  unused,  while  in  DOS  11  this 
file  has  the  number  of  sectors  available  plus  the 
phrase  "free  sectors."  Therefore,  when  line  130 
tests  for  the  length  of  the  file  (looking  for  <5  if  the 
file  is  the  DOS  I  "flee  sectors"  file)  it  fails  in  DOS 
II  (which  lias  a  longer  tile  length)  and  gives  an 
"end  of  file"  error  and  stops. 

A  consideration  of  the  file  format  makes  a  fix 
very  eas).  All  pixjgram  name  files  consist  of  two 
spaces  plus  a  file  name  of  up  to  eight  characters 
plus  an  optional  decimal  point  and  three  character 
extender.  For  example,  a  file  name  may  be  TEST- 
RUN4.BAS  where  the  length  of  the  file  name  may 
be  less  than  this.  The  filename  that  Iiolds  the  free 
sector  information,  however,  is  made  up  of  the 
numfier  of  free  sectors  plus  the  phrase  "free  sec- 
tors." The  key  is  the  absence  of  the  leading  spaces. 
Therefore,  if  line  130  becomes 


130  IFFILE$(2,2)  <> 
GOTO  500 


'  THEN  PRINT  FILES: 


When  the  program  encounters  the  free  sectors  file 
it  will  print  it  out,  thus  giving  the  number  of  sectors, 
and  go  on  to  ask  which  program  you  wish  to  run. 
FILE$(2,2)  is  used  rather  than  ( 1,1)  Ijccause  if  the 
file  is  locked,  FILE$(I,1)  will  have  a  "*"  in  it.  This 
small  change  makes  a  useful  program  even  more 
useful.  © 
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A  Simple 
2716  EPROM 
Programmer 
For  The  PET 

Phi!  Gentile 
Belton,  MO 


PET  owners  who  are  involved  in  machine  language 
programming  usually  collect  a  number  of  sub- 
routines thai  aid  in  the  operation  of  the  PET. 
These  subroutines  may  consist  of  repeal  key  fiuic- 
tions,  screen  print  programs,  or  other  helpful 
machine  language  routines  which  may  be  written 
bv  the  user  or  found  in  magazines. 

These  subroutines  must  all  be  loaded  into 
R/VM  before  they  can  be  used.  The  second  cassette 
buffer,  or  a  portion  of  high  RAM,  is  usually  ihe 
choice. 

Now,  for  jusi  a  few  dollais  and  a  lillle  lime, 
you  may  put  all  cjf  these  programs  in  EPROM 
[Erasable,  Programmable  ROM.  These  chips  are  a 
comjnomisc  hi'twcen  RAM  and  ROM  —  like  ROM  they 
will  hold  injormaium  with,  the  power  off.  Like  RAM,  you 
ran  reprogram  them  (by  erasing  them  using  special  tech- 
niques).] KPROM  is  a  better  location  for  these  pi'o- 
grams  for  two  reasons.  First,  if  the  programs  are  in 
EPROM,  they  don't  have  to  be  loaded;  the  programs 
are  there  when  you  power  up.  Second,  in  EPROM, 
the  programs  don't  lake  up  any  of  your  precious 
R.AM  space. 

There  are  a  number  of  EPROM  progrannners 
on  the  market,  ranging  in  price  from  many  hun- 
dreds down  to  fifty  or  sixty  dollars.  They  all  do 
basicallv  the  .same  thing,  the  expensive  ones  are 
just  fancier  and  more  versatile  in  the  types  of 
EPROMs  which  they  can  program. 

This  EPROM  programmer,  as  it  is  presented 
here,  can  onlv  program  a  2716,  or  2716  compatible 
EPROM.  The  27 1 6  is  a  2K  byte  EPROM.  1  have 
found  2K  to  be  more  than  enougli  space  to  hold  all 
of  the  machine  language  programs  that  1  need, 
including  the  DOS  Wedge.  If  you  find  that  you 
need  more  space,  the  programmer  and  the  accom- 
panying software  may  be  easily  modified  to  pro- 
giam  larger  ELPROMs.  You  may  do  this  by  con- 
necting the  unused  address  lines  on  IC-2,  and 
modifying  the  M/L  "program  pulse"  subroutine  to 


satisfy  the  requirements  of  the  EPROM  you  select. 

The  EPROM  programmer  is  very  simple.  It 
consists  of  three  74164,  eight  bit  shift  registers,  one 
24  volt  regulator,  a  couple  of  switches  and  three  9 
volt  batteries.  One  shift  register  holds  the  data 
shifted  out  by  the  PET.  The  remaining  two  shift 
registers  hold  the  EPROM  addresses  as  thev  are 
shifted  out.  The  24  volt  regidator  reduces  the 
voltage  from  the  series  wiicd  batteries  down  to  the 
24  volts  necessary  to  program  the  2716  EPROM. 
The  PET,  using  the  accompanving  software  and 
the  PET's  user  port,  supplies  all  of  the  necessary 
data,  addresses,  and  signals  to  program  the 
EPROM.  The  five  volt  VCX:  supj^ly  can  also  be 
taken  from  the  PE  1"  if  you  tisc  low  power  (Is)  type 
IC's.  This  circuit,  using  "Is"  IC's,  will  draw  approxi- 
mately 100  Ma.  This  small  amount  of  ciUTent  may 
safety  be  drawn  from  pin  B  of  the  second  cassette 
edge  comiector  (|3). 

You  may  u.se  any  type  of  consl  ruction  you 
wish  to  build  the  circuit.  Wire  wound,  PC  board,  or 
plug-in  type  breadboard  are  all  OK.  If  you  wish  to 
save  the  considerable  expense  of  a  zero  force  socket 
for  ihe  EPROM  (aliout  19.00),  then  1  would  rec- 
ommend the  plug-in  type  breadboard  construction. 
The  EPROM  can  be  easily  inseried  and  removed 
from  this  type  of  l)oard,  reducing  the  chance  of 
damage  to  the  EPROM  pins. 

llie  741()4  shili  registers  are  common  IC's 
and  can  be  purchased  in  most  electronics  supply 
stores.  The  24  volt  regulator  is  also  a  cominon 
component.  Be  sure  to  get  the  positive  rather  than 
the  negative  type  regulator.  The  switches  are  mini- 
ature SPDT.  The  batteries  used  are  standard  9  volt 
transistor  type.  I  used  the  heavy-duty  versions. 

There  are  only  a  few  things  to  watch  out  for. 
Be  sure  that  the  regulator  is  wired  properly.  The 
allowable  voltage  range  on  pin  21  of  the  2716 
EPROM  is  24  U)  26  volts.  Be  careful  when  handling 
the  EPROM.  Static  electricity  on  the  pins  may 
destroy  ii.  East,  but  most  important,  ahoays  follow 
the  proper  sequence  when  applying  the  voltages  to 
the  EPROM.  The  5  volt  VCC  suppty  must  be  tinned 
on  fnsi,  followed  by  the  24  volt  VPP  supplv.  When 
turning  ihe  voltages  off  you  must  reverse  this 
procedine.  If  you  follow  the  instructions  as  they 
are  gi\'en  by  the  program,  you  will  have  no  problem. 
If  you  don't,  you  may  destroy  your  EPROM. 

Software  Control 

Ihe  software  to  control  the  EPROM  programmer 
consists  of  a  small  BASIC  program  and  three  small 
machine  language  subrouiine  modules  that  reside 
in  RAM  at  4'l0()'through  4276. 

The  BASIC  program  is  used  primarily  to 
interlace  with  the  user.  It  i.ssues  instructions  for 
the  operation  of  the  EPROM  programmer  and 
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accepts  user  information  on  where  the  machine 
language  code  (to  be  programmed  into  the 
EPROM)  is  located  in  llie  PET's  memory.  If  also 
asks  the  user  for  i!ie  EPROM  starting  address.  The 
BASIC  progiam  tlien  gel.s  the  selected  code  from 
the  PET's  memory  and  pas,ses  it  to  the  machine 
language  modules.  They,  in  turn,  send  the  code  to 
the  EPRONt  programmer. 

The  fust  M/i.  module,  located  al  4104.  sends 
the  data  from  the  PE4"s  memory  serially  out  over 
the  PA-0  line.  As  it  sends  this  data  out  cjver  PA-0,  it 
also  sends  a  shift  (clock)  pulse  out  on  the  PA-1  line 
which  is  connected  to  the  data  legisler,  IC-I.  This 
clock  pulse  loads  the  data  on  PA-0  into  the  data 
register. 

Next,  the  BASIC  program  jumps  to  the  M/L 
routine,  located  at  4 1 84.  which  shifts  out  the 
EPROM  address.  This  routine  sends  the  address 
out  on  the  PA-O  line  also,  but  it  sends  ihe  sliilt 
signal  out  over  the  PA-2  line  which  is  only  connected 
to  the  address  register  (lC;-2  &  IC-3).  Since  the 
data  register  is  not  connected  to  the  PA-2  line,  the 
information  stored  in  this  register  is  not  affected 
when  the  EPROM  address  iniormalion  is  shifted 
into  the  address  register. 

Finally,  after  all  of  the  data  and  EPROM  ad- 
dre.ss  information  is  .safely  stored  in  the  registers, 
the  machine  language  motlule  located  at  4107 
sends  a  50  milisecond  "program"  pulse  to  the  2716 
EPROM  telling  it  to  store  the  byte  of  data  in  the 
selected  EPRO.M  addre.ss.  This  "program"  signal  is 
sent  out  over  the  PA-3  line.  The  BASIC  program 
then  begins  the  cycle  all  over  again  for  the  data 
contained  in  the  next  core  location.  4'his  continues 
until  all  of  the  PET  memory  addresses,  requested 
by  the  user,  have  been  programmed  into  the 
EPROM.  The  BASIC  and  machine  language  pro- 
grams occupy  RAM  locations  \025  through  4276. 
Vou  may  place  your  EPROM  code  anywhere  else 
in  RAM  that  you  wish. 

To  use  this  EPROM  progrannner  you  must 
first,  of  course,  have  some  machine  language  code 
that  you  want  to  put  in  EPROM.  The  example  I 
will  use  here  is  a  procedure  for  pmting  Commo- 
dore's DOS  Wedge  in  EPROM.  The  machine  lan- 
guage code  for  the  DOS  Wedge  is  completely 
relocatable.  After  the  Wedge  has  been  loaded  from 
disk  and  executed,  the  Wedge  M/L  code  resides  in 
the  PET's  top  359  bytes  of  RAM.  To  find  out  exactly 
where  this  code  has  been  stored,  go  to  tlie  machine 
language  monitor  and  display  locations  $0070  thru 
$0072.  The  program  that  loads  the  Wedge,  stuffs  a 
jump  to  the  address  of  the  Wedge  into  the.se  loca- 
tions. If  the  Wedge  has  been  loaded,  you  should 
see  a  "4C"  in  location  $0070,  followecl  Ijy  the  low- 
bvte,  hi-byte  address  of  the  Wedge.  On  my  16K 
PET,  this  code  reads,  "4C  99  3E".  This  translates 


into  the  decimal  location,  16025. 

Now  we  know  where  the  code  for  the  DOS 
Wedge  is  in  core,  so  let's  put  it  into  EPROM.  First 
hook  the  EPROM  progrannner  up  to  the  PET's 
user  port.  Do  not  put  the  EPROM  in  its  socket  yet. 
Now  hook  up  both  the  5  volt  and  tlie  24  volt  power 
supplies.  Make  sure  that  both  of  the  switches  on 
the  programmer  are  turned  off.  Put  the  EPROM 
into  it's  socket  on  the  programmer  and  load  the 
EPROM  programming  software.  Ihe  program  will 
tell  you  to  first  turn  on  the  5  volt,  and  then  the  24 
volt  power  supplies.  Do  this  in  the  sequence 
ci  escribed. 

The  program  will  next  ask  you  for  the  starting 
RAM  address  of  the  machine  language  code  that 
you  wish  to  put  into  the  EPROM.  In  this  case,  this 
is  the  address  that  we  found  in  locations  $007 1  and 
$0072.  The  low  order  byte  of  the  address  is  in 
$0071,  the  high  order  byte  in  $0072.  Convert  this 
address  to  its  decimal  value,  in  the  case  of  a  16K 
PET,  16025,  and  enter  it.  The  next  address  that 
the  program  asks  for  is  the  ending  address  of  the 
code.  The  DOS  W'edge  is  359  bytes  long,  so  your 
ending  address  is  16383  and  press  return.  Next, 
the  program  asks  where  you  want  the  code  to  start 
in  the  EPROM.  If  you  are  using  a  new  EPROM, 
without  any  code  previously  programmed  into  it, 
you  will  probably  want  to  start  in  location  zero. 
Enter  the  EPROM  starting  address  and  press 
RETURN.  The  machine  language  code  for  the 
DOS  W'edge  is  now  being  programmed  into  your 
EPROM. 

After  it  has  finished  programming  the  EPROM 
(approx.  1.5  mimilcs),  the  program  wijl  give  you 
the  last  EPROM  address  programmed.  If  you 
started  at  EPROM  address  zero,  this  address  will 
be  358.  Write  this  address  somewhere  for  future 
reference.  Turn  the  power  switches  off  in  the 
order  given  by  the  program.  Leave  the  EPROM  in 
the  socket  for  now. 

Now  that  we  have  the  Wedge  in  EPROM,  we 
must  tell  the  PET  where  we  are  going  to  put  it. 
W^e'll  use  the  same  method  that  the  Wedge  loader 
uses.  For  the  sake  of  this  demonstration,  we  will 
assume  that  the  EPROM  is  going  to  be  placed  in 
the  PET's  empty  EPROM  slot  at' address  $9000.  Go 
to  the  machine  language  monitor  and  display 
locations  S03E4  through  $03 FO.  Enter  the  following 
code  starting  in  $03EF,  "A9  4C  85  70  A9  00  85  7 1 
A9  90  85  72  60."  This  code,  when  executed,  will 
load  a  jump  to  location  $9000  into  locadons  $0070 
thru  0072.  Get  out  of  the  Monitor  and  execute  the 
EPROM  programmer  program  again.  This  time 
your  starting  RAM  address  will  be  the  starting 
address  of  our  little  loader  patch,  996  (hex  03E4). 
The  ending  RAM  address  will  be  1008  (hex  03F0). 
The  EPROM  starting  address  will  be  one  more 
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than  the  EPROM  ending  address  that  we  saved 
after  our  last  run  (358  +  1  =  359).  When  the  pro- 
gram finishes,  the  EPROM  contains  everything  we 
need  to  run  the  DOS  Wedge  from  EPROM. 

Turn  the  PET  off  and  install  tlie  programmed 
EPROM  in  the  EPROM  socket  at  S9000.  ttun  the 
PET  back  on  and  jump  to  the  EPROM  starting 
address  of  our  little  loader  program,  SYS(37223). 
(S90n()  =  3(i.S64  +  359  =  37223)'  You  should  new  be 
able  U)  execute  anv  DOS  Wedge  command  from 
the  EPROM. 

I  don't  know  liow  long  the  9  \olt  batteries  will 
last.  I  have  programmed  a  couple  of  EI^RONJs,  and 
have  done  a  lot  of  testing  using  the  original  set, 
thev  still  seem  to  have  a  lot  left. 

Witli  the  software  written  partly  in  BASIC  and 
partly  in  machine  language  this  system  will  program 
approximately  llu-ee  bytes  per  second.  If  vou  wish 
to  make  ii  operate  faster,  the  .software  could  be 
written  entirely  in  machine  language. 

If  voLi  are  careful  to  follow  the  schematic,  and 
in  entering  the  program  code,  you  will  have  an 
EPROM  programmer  costing  arotuid  fifteen  or 
twetUv  dollars.  That  is  a  lot  cheaper  lltan  buying 
one.  In  addition,  there  is  a  lot  more  fun.  satisfaction, 
and  knowledge  to  be  gained  by  building  yoin-  own. 
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**  LOAD  ML  PROGRAM  MODULES  *** 

POKE5  3,16:POKE4102,0:POKE410  3,0 

READX,Y 

FORI=XTOY 

READ  Z 

POKEI ,Z 

NEXTI 

POKE59459,15:POKE59471,0 

PRINT" {03  D0WN}TURN  ON  THE  5  VOLT  POWER 

SUPPLY, 
PRINT"AND  PRESS  RETURN. 
PRINT 

GETA5 : IFA$=" "THEN290 

PRINT"NOW  TURN  ON  THE  24  VOLT  POWER  SUP 
PLY 

PRINT"AND  PRESS  RETURN. 
PRINT 

GETAS: IFAS=""THEN330 
INPUT"STARTING  RAM  ADDRESS  (DEC.)";R1ST 

INPUT"ENDING  RAM  ADDRESS  (DEC.)";R2E 
PRINT: INPUT"STARTING  EPROM  ADDRESS  (DEC 
.) "fR3ST 
IFR3  >  2047  THEN  PRINT: PRINTR3"  EXCEEDS 

2716  EPROM  SIZE.":PRINT:GOTO360 
N=R3:  GOSUB740 

HIS=LEFT5 (N$,2) :LOS=RIGHTS (NS,2) 
NS="00"+HIS:GOSUB910 :POKE410  2,N 
N5="00"+LO5tGOSUB910:POKE4103,N 


REM 


SHIFT  THE  DATA  OUT 


480 
490 
500 
510 
520 
530 
540 
550 
560 


A=PEEK(K) 
POKE  4104, A 
SYS(4152) 

REM  ***  SHIFT  ADDRESS  OUT 

SYS  (4184) 

REM    ***    SEND   OUT   THE   M/L    PROGRAM    PULSE 
*** 


570    : 

580    SYS    (4107) 

590    : 

600    NEXTK 

610    PRINT 

620    HI=PEEK     (4102) 

630    LO=PEEK     (4103) 

640    N=HI:GOSUB    740 : HI$=RIGHT5 (N$ , 2) 

650    N=LO:GOSUB    740 : LO$=RIGHT$ (N$ , 2) 

660    NS=HIS+LO$:GOSUB    910 

670    PRINT    "LAST    EPROM    ADDRESS    WAS    "N-1 

680    PRINT:PRINT    "TURN    OFF   THE    24    VOLT    SUPPL 

Y 
690    PRINT"AND    THE    5    VOLT    SUPPLY,     IN    THAT    OR 

DER!  " 
700    PRINT" 
710    END 
720     : 

730    REM    **    DECIMAL    TO    HEX    ** 
740    A=N:X=0 
750    A=A-4096 
760    IF   A<0    THEN    A=A+4096 : Z=X :GOSUB970 : E$=X5 

:GOTO   780 
770    X=X+1:G0T0    750 
780    B=A:X=0 
790    B=B-256 
800    IF    B<0    THEN    B=B+256:Z=X:GOSUB970:FS=X$: 

GOTO    820 
810    X=X+1:GOTO790 
820    C=B:X=0 
830    C=C-16 
840    IF    C<0    THEN    C=C+ 16 : Z=X :GOSUB970 :G5=X$ :G 

OTO860 
850    X=X+1:G0T0    830 
860    D=C:Z=D:GOSUB970:H$=XS 
870    NS=ES+FS+G$+H$ 
880    RETURN 
890    : 

900    REM    **    HEX    TO    DECIMAL    ** 
910    X$=RIGHT$ (N$,l) :GOSUB1000 : D=Z 
9  20    X$=MID$ (N$, 3, 1} :GOSUB1000:C=Z*16 
9  30    X$=MID$ (NS,2, 1) :GOSUB10  00:B=Z*2  56 
9  40    XS= LEFTS (NS,1) :GOSUB1000:A=Z*4  09  6 
950    N=A+B+C+D 
960    RETURN 
970    IF    Z<10    THEN    XS=STRS(Z) :X$=RIGHT$ (X$,l) 

: RETURN 
980    XS=CHRS (Z+55) :RETURN 
990    : 
1000 


IF  XS<"A" 


PRINT" {CLEARlPROGRAMMING  FROM  RAH  LOCAT 

ION:": PRINT 

F0RK=R1T0R2 

PRINTK 


THEN  Z=VAL(X$) :RETURN 
1010  IF  XS="  "  THEN  Z=0:RETURN 
1020  Z=  (ASC(X5)-55)  :RETURN 
1030  : 
1040  REM  ***  DATA  STATEMENTS  FOR  M/L  CODE  ** 

1050  DATA  4100,4276 

1060  DATA  169,5,141,248,3,32,169,169,5,141,9 

,16,32,29,16,173 
1070  DATA  9,16,201,0,240,2,208,244,96,169,8, 

160,144,141,79,232 
1080  DATA  162,48,202,208,253,136,208,248,169 

,0,141,79,232,206,9,16 
1090  DATA  96,1,2,4,162,8,173,8,16,45,53,16,1 

41,79,232,13 
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1100  DATA   54,16,141,79,232,169,0,141,79,232 

,202,240,6,78,8,16 
1110  DATA  76,58,16,96,173,6,16,141,4,16,173, 

7,16,141,5,16 
1120  DATAl 6 2, 8, 17 3, 7, 16, 4 5, 53, 16, 14 1,7 9, 23 2, 

13,55,16,141,79 
1130  DATA  232,169,0,141,79,232,202,240,6,78, 

7,16,76,102,16,162 
114  0  DATA8, 17 3, 6, 16, 45, 5 3, 16, 14 1,7 9, 2 32, 13, 5 

5,16,141,79,232 
1150  DATA169, 0,14 1,79, 232, 202, 240, 6,78, 6, 16, 

76,133,16,24,216 

116  0    DATA17 3, 5, 16, 105, 1,14 1,7, 16, 17 3, 4, 16, 10 

5,0,141,6,16 

117  0    DATA    9  6 
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Nuts  And  Volts 

Build  Your  Own 
Controllers 


Eugene  M,  Zumchak 
Buffalo.  NY 

In  the  last  installment  of  this  series,  I  considered 
what  is  required  to  pnl  together  a  dedicated  micro- 
controller, and  covered  tlic  CPU,  ROM,  and  RAM, 
I  will  continue  here  with  a  discussion  ofsimple  I/O. 

A  novice  designer  might  think  that  there 
really  isn't  much  to  be  said  about  I/O.  Ail  one  needs 
to  do  is  to  attach  the  microprocessor's  family  port 
chip.  In  the  case  of  the  6502,  this  %vould  be  the 
6522  VIA,  an  excellent  I/O  chip.  Aside  from  two 
programmable  ports,  the  6522  has  two  timers,  a 
shift  register,  and  port  control  bits  usable  in  hand- 
shaking or  as  general-purpose  interrupt  inputs. 

For  a  conipaci  general-purpose  controller 
board,  the  6522  is  a  good  choice  for  minimum  I/O. 
Timer  1,  when  used  in  the  free-running  mode,  can 
provide  a  crystal  tirne-fxtse  for  a  realtime  clock. 
And  including  control  bits,  as  many  as  20  I/O  bits 
are  available.  However,  when  more  simple  I/O  is 
required,  using  additional  6522's  may  not  be  the 
best  choice.  One  alternative  is  to  use  low-power 
Schotlky  TTL.  Advantages  of  using  TTL  is  lower 
cost,  increased  ruggedne.ss  (not  susceptible  to  static 
damage),  tighter  .software,  and  lower  power.  Sur- 
prisingly, a  pair  of  in  put  ports  or  a  pair  of  output 
ports  realized  with  LS-TTL  requires  only  about 
half  the  current  of  a  6522. 

While  some  I/O  functions  can  benefit  from  the 
fad  that  the  same  I/O  bits  of  the  6522  can  be  pro- 
grammed as  inputs  at  one  moment  and  as  outputs 
the  next,  most  simple  I/O  is  simply  either  input  or 
output,  and  the  programmabihty  is  more  of  a  non- 
feature.  That  being  the  case,  let's  see  how  I/O  can 
be  realized  with  TTL  functions,  beginning  with 
inptit  functions. 

Simple  Input 

The  unit  input  function  is  a  three-state  gate  and  a 
suitable  gating  signal  which  will  be  true  when  a 
read  operation  is  performed  using  a  specific  ad- 
dress. Assume  that  our  input  functions  will  use  a 
coarse  address  select  with  base  address  $2000. 
(This  could  be  a  1 K,  a  2K,  a  4K,  or  even  an  8K 


select).  A  single  74LSI38  3-to-8  decoder  can  be 
used  to  further  decode  this  coarse  select  into  eight 
individual  gating  signals  as  shown  in  Figure  1 . 
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Figure  1.  Individual  read  gating  signals  (for  input 
ports)  from  a  coarse  address  select. 

Three  address  bits,  preferably  not  the  lowest,  are 
used  to  achieve  the  subdivision  into  eight  selects. 
The  R/W  signal  is  used  as  an  enable  so  that  the 
eight  select  outputs  can  be  true  only  for  read 
operations. 

Optionally,  the  low-true  version  of  the  phase-2 
clock  may  be  used  to  restrict  gating  signals  to  <b2 
time.  Now  that  we  have  suitable  input  gating  signals 
we  can  consider  the  form  of  the  ports  themselves. 

Simple  input  falls  into  one  oi  two  categories. 
Byte  input  or  bit  input.  Byte  input,  of  course,  is 
input  which  is  read  in  antl  used  in  a  byte  form;  for 
example,  the  output  of  an  parallel  ASCII  keyboard. 
While  programmable  ports  are  fine  for  byte  inputs, 
they  are  le.ss  suitable  for  bit  inputs  (inputs  which 
are  strictly  one-bit  functions,  like  the  condition  of  a 
particular  switch). 

A  suitable  TTL  byte  input  port  would  be  any 
of  the  octal  three-state  buffer  chips.  The  74LS244 
and  8 1 LS97  are  examples,  A  quick  coiml  will  show 
that  20  pins  are  required  for  this  function.  A  three- 
state  octal  latch  like  the  74LS373  or  74LS374  can 
provide  a  latched  byte  input  port.  While  a  pair  of 
20-pin  chips  could  be  used  to  provide  a  pair  of  8- 
bh  input  ports,  a  pair  of  ports  can  be  realized  with 
two  16-pin  chips.  Figure  2  shows  a  pair  of  4-bit 
input  ports,  realized  with  a  single  74LS257  three- 
state  quad  2-to-I  select  chip.  (Two  chips  will  give 
two  8-bit  wide  ports.)  An  address  bit,  usually  AO,  is 
used  to  select  between  the  two  ports.  A  pair  of 
these  chips  takes  typically  20  mA,  much  less  than  a 
pair  of  ports  from  a  6522. 

Most  designers  use  byte-style  input  ports  for 
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Figure  2.  Two  4-bit  input  ports  from  a  three-state  quad 
2-to-l  select  gate. 

bil  input  (unclions,  A  particular  bit  in  a  port  can  be 
isolated  for  making  a  decision  by  loading  in  the 
port  data,  ANDing  with  an  appropriate  mask,  and 
l)ranchiiig  based  on  the  zero  flag.  However,  an  8- 
bit  input  port  can  be  realized  with  a  1 6-pin  74LS25 1 , 
a  three-state,  8-to-l  select  function.  The  single 
output  bit  is  brought  in  on  data  bit  D7.  Now  any  of 
the  eight  bits  may  be  individually  addressed  and 
tested.  Such  a  bit-acid ressable  port  is  shown  in 
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Figure  3.  Eight-bit  input  port  with  individually 
addressable  bits. 


Figure  3.  In  particular,  any  bit  can  be  tested  with  a 
BIT  instruction  to  the  bit  address,  followed  by  a 
branch  based  on  the  sign  flag.  Thus,  input  bit  tests 
take  only  two,  not  three,  instructions,  and  do  not 
change  the  A  register.  Since  each  individual  bit  in 
the  port  has  its  own  unique  address,  each  bit  func- 
tion in  software  will  have  its  own  unique  label, 
making  the  software  somewhat  more  readable. 
That  is  far  superior  to  calling  a  byte  of  eight  switches 
SWITCHES. 

Simple  Output 

Like  simple  input,  simple  output  can  be  bit  output 
and  byte  output,  but  also  pulse  output.  As  with 
inputs,  the  first  job  is  to  provide  suitable  control 
signals  for  our  output  functions.  A  single  3-to-8 
decoder  chip  can  provide  eight  individual  write 
strobing  signals  from  a  coarse  address  select. 
(Figure  4.) 

In  this  ca.se,  the  62  clock  signal  is  not  optional 
since  write  strobing  action  is  accomplished  with 
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Figure  4.  Individual  write  strobe  signals  for  output 
ports  from  a  coarse  address  select. 


this  signal  in  6502  timing.  The  application  of  the 
low-true  version  of  the  (62  delay  in  the  individual 
outputs  and  an  acceptable  amoimt  of  write  hold- 
time  loss.  (See  the  early  Nuts  &  Volts  columns  on 
read/write  timing). 

Byte  style  output  ports  can  simply  be  any  of 
the  numerous  octal  latches  in  20-pin  packages. 
While  the  board  space  requirement  for  a  pair  of 
such  ports  is  about  the  same  as  for  a  (>522,  the 
power  is  somewhat  less.  As  with  input  functions, 
most  designers  use  byte-style  output  ports  to  achieve 
single  bit  outputs.  The  differences  are  resolved 
with  software.  To  turn  off  (or  on)  a  particular  bit, 
without  changing  other  bits  in  a  port,  the  output 
port  (or  status)  is  loaded,  an  appropriate  AND  (or 
OR)  mask  used,  and  the  altered  data  is  written  to 


150 


COMPUTEI 


June.  1982,  Issue  26 


the  port.  This  takes  three  instructions  and  eight 
bytes.  However,  if  a  port  with  individually  addres- 
sable bits  is  used,  any  arbitrary  bit  can  be  turned  on 
or  off  with  a  single  three  byte  instruction,  and 
without  changing  the  accumulator.  The  port  itself 
is  shown  in  Figure  5,  and  uses  the  not-well-known 
74LS259  addressable  latch  chip.  This  chip  has 
three  address  lines  to  select  one  of  eight  output 
bits.  A  single  data  line  is  used  to  apply  the  one  or 
zero  to  set  or  clear  the  selected  bit. 
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Figure  5.  Eight-bit  output  port  with  individually 
addressable  bits. 


There  is  no  reason,  however,  why  this  data  bit 
cannot  be  applied  via  the  address  bits.  Specifically, 
address  bit  .\()  can  be  used  to  provide  set  or  reset 
data.  A  selected  bit  will  be  reset  for  even  addresses 
(.•\0  =  0)  and  set  for  odd  addresses.  For  the  wiring 
shown  in  the  figure,  writing  to  address  $4400  will 
clear  bit  zero.  Writing  to  .$445 1  will  set  bit  live. 
That  is,  the  least  hex  digit  is  either  zero  or  one,  and 
the  next-to-least  hex  digit  is  u.sed  to  select  one  of 
eight  bits.  Thus,  a  STA  $4461  will  .set  bit  six  where 
the  contents  of  A  is  totally  irrelevant.  That  is,  it  is 
unnecessary  to  load  A  (or  X  or  Y)  before  the  write. 
As  with  bit  addressable  inputs,  the  complementary 
bit  addresses  can  be  given  software  names  like 
VALVE/ON,  VALVFyOFF,  BELL/ON,  etc.  Nothing, 
software-wise,  could  be  simpler  or  faster. 

Finally,  some  output  functions  have  the  form 
of  one-bit  pulses  or  triggers.  These  might  be  exter- 
nal clocks,  resets,  etc.  To  achieve  a  pulse  output 
with  a  byte-style  port  requires  loading  output 
status,  ANDing  the  selected  bit  off,  writing  out  the 
new  status,  ORing  the  bit  back  on,  and  writing  out 
the  new  status.  I  his  lakes  a  mininuun  of  live  in- 
structions and  thirteen  bytes.  A  pulsed  output  can 
be  obtained  directly  from  an  unused  individual 
write  strobe  as  shown  in  Figure  4.  If  many  pulse- 


type  outputs  are  required,  a  single  write  strobe  can 
be  further  decoded  into  eight  (or  more)  strobes. 
The  software  now  reduces  to  STA  PULSE,  Sl'A 
CLEAR,  STA  COUNTUP,  etc.  and.  again,  the 
accumulator  does  not  have  to  be  changed  since  it 
provides  no  data. 

It  should  be  clear  now  that  controller  I/O  need 
not  be  limited  to  the  expensive,  slow,  fragile,  power- 
hungry  I/O  provided  by  family  port  (hips.  To  be 
sure,  there  are  applications  for  which  these  chips 
are  the  best  choices,  but  perhaps  there  are  many 
more  applications  where  a  little  creative  design  will 
produce  a  better  (and  cheaper)  solution.  © 


Intelligent  Software 

For  the  VIC  20  Commodore 


Copycalc  (3K  or  6K  •  up) 
An  electonic  spreadsheet. 


$20 


Word  Processor  (12K.  Printer  Required)  S20 

includes  Text  Editor,  Formatter.  {$15  w/Copycalc) 

Paper  Route  (3K  or  6K  ■  up)  $10 

Accounts  receivable  w/report  generator. 

All  Programs  Include  Documentation 

Specify  Memory  Size 

All  Three  Programs  $40 

Price  includes  stiipping.     California  residents  add  6% 

William  Robbins,  Box  3745,  San  Rafael,  CA  94912 


CARRY- COMP 

Make  Yojr  Vic-ZO'  and  Accessories  PorlaBle 


•  Deluxe  Carrying  Case  Made  for  Vic-20* 

•  Heavy  Duty  Constructiort  -  Padded  interior 

•  Separate  Closing  Compartments  for  Com- 
puter and  Accessories 

•  Allows  Easy  Storage 

»  Only  539.95 

Send  Order  With  Payment  To: 
CARRY- COMP 

24687  Anc  Way 

Elkhart,  IN  46517 

(219)  875-B698 

Mastercard  and  Visa  accepted.  Give  name, 
njmber.  expiration.  Personal  ctieck  also 
accepted  (add  3  60  sales  tax  for  Indiana 
delivery)  Price  includes  shipping  in  Conti- 
nental U.S.A.  Allow  4-6  weeks  delivery. 

Call  tor  details  on  cases  for  Atari  and  Texas 
Inslruments   Alan  is  iradernark  of  Alan  Inc 

*Vic-20  is  a  registered  trademark  of 
Commadore  Business  Mactiines 
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VIC'S 

Perpetual 

Calendar 


Robert  Lewis 
Decatur,  IL 


Have  yoii  ever  wanled  lo  see  a  caleiidar  lor  next 
year?  LasL  year?  Or  the  year  yon  were  boiii?  This 
program  is  able  to  ]>rodute  a  correct  calendar  fbi- 
anv  vear  alter  1900.  There  arc  other  starting  vcars 
in  program  lines  lO-tiO.  These  years  are  IOr)0. 
1800,  and  1582;  the  vear  lodav's  calendar  was 
.started. 

To  change  the  starting  \  ear,  delete  tiie  REM 
statement  From  the  vear  wanted  (utd  the  next  fol- 
lowing line.  Be  sure  to  add  RKM  statements  to  the 
old  lines  or  yon  may  gel  an  error  when  (lie  piograni 
is  run. 

To  use  the  program  sim|)l\  INPUT  the  lull 
year  (examjjle:  1082)  when  asked  "VKAR 
WANTED?"'.  Alter  entering  the  date,  the  program 
u.ses  a  loop  to  Hnd  what  dav  of  the  week  January 
Tnst  falls  on  in  that  \ear.  A  large  dillerence  in  the 
entered  and  starting  years  may  cause  a  dela\'  of 
several  seconds. 

When  it  leaves  the  loojj,  it  <  luicks  11  it  is  a 
leap  year  and  adjusts  the  cotnit.  1  here  are  several 
checks  Tor  leap  vear  bv  the  foinmla:  IF  \'I4  =  INI" 
(Y/4)THE\... 

The  last  halfof  the  program  is  devoted  to 
displaying  each  month  on  the  screen.  The  VIC's  22 
character  .screen  is  an  a.sset  I  The  display  consists  of 
{starting  from  the  top)  the  year,  the  number  of 
davs  passed  and  left,  the  month,  the  davs  of  the 
week  and.  linalh",  the  dales.  Februarv  ;ind  the  days 
left  and  passed  are  automatically  compensated  for 
in  leap  years.  AH  calendars  start  with  Januarv  and 
each  preceding  month  is  flispla\'ecl  hv  pressing  an\ 
kev  but  (Fi).  When  (Fl)  is  pressed,  the  program 
asks  for  another  A'R.AR  WANTED?"  with  a  state- 
ment about  the  starting  vear.  This  al.so  occurs 
when  you  enter  a  dale  before  the  starting  vear.  .'\t 
December,  when  vou  press  a  kev,  the  program 
goes  to  January  of  the  next  year. 


10  REM  REMOVE  REMARK  FROM  YEAR  DESIRED  AND 

ADJACENT  LINE 

15  REM  AND  ADD  TO  THE  OLD  LINES 

20  REMYy=1800 

21  REMCC=2 

30  YY=1900 

31  CC=1 

40  REMYY=1950 

41  REMCC=0 

50  REMYY=1582 

6  0  REMCC=2 

6  5  REM  INSTRUCTIONS 

70  POKE36879,8 

80  Bl$="   VIC'S       ":   B2S="   PERPETUAL  ~ 

":   B3$="   CALENDAR 

90  PRINT" {CLEAR} ":PRINT:PRINT" {REV} {GRN3   ~ 

100  PRINT" {REV}       _" 

110  PRINT" {REVl         _" 

120  F0RI=1T013:PRINTTAB(I-1) "_{REV}  "MID$ (B 

3S,I,1);"  ";MIDS (B2S,I,1) ;"  ";MID$ 

(BIS, 1,1) ;"  _{OFF} 
125  NEXTI 
130  PRINT" {WHT}BY:{GRN} ";SPC{I-4) ; "_{REV}   * 

{OFF} " 
140  PRINTSPC(I) ; "_{rEV}       {OFF}" 
150  PRINT" {WHT}ROBERT  LEWIS{GRN} " ; SPC ( I-ll ) 

;"_{REV} 
160  PRINT" {HOME} ": PRINT : PRINT : PRINT" {REV} {Y 

YEL}"SPC(15) ;YY?"{LEFT}  {OFF}":PRI 

NTSPC(17)  "^" 
165  PRINTTAB{15) ;" {REV}  ????  {OFF}" 
170  PRINT:PRINTTAB(15) "{CYNJINST?" 
180  GETAS : IFAS=""THEN18  0 
190  IFA$="N"THEN330 
200  PRINT"{GRN} {CLEAR}  THIS  PROGRAM  MAKES   " 

UP  A  CALENDAR  FOR  ANY" 
210  PRINT"YEAR  {RED} {REV} AFTER" ; YY; " {OFF} . " 

220  PRINTrPRINT" {CYN}  OTHER  STARTING  YEARS  * 
ARE  IN  LINES  10-60." 

230  PRINT:PRINT" {BLU}  TO  ENTER  ANOTHER  CAL- 
ENDAR YEAR  PRESS  {REV} Fl {OFF} . " 

240  PRINT:PRINT" [YEL}  THE  YEAR  ALWAYS  BE-   * 
GINS  IN  JANUARY.   TO  " 

250  PRINT"SEE  THE  FOLLOWING      MONTHS  PRES 
S  ANY  OTHER  KEY."; 

260  PRINT"  {PUR} (IN  DECEMBER  THE  CALENDAR  G 
OES  TO  THE  NEXT  YEAR)":PRINT 

270  INPUT" {WHT} YEAR  WANTED", -Y 

28  0  DA=365:IFY/4=INT(Y/4)THENDA=366 

290  H=3:DB=DA 

300  IFY>YYTHEN360 

310  RESTORE 

320  K=0 

330  PRINT"{CLEAR} {WHT)I  CAN'T  START  BEFORE  ~ 
";  YY 

340  POKE36879,8 

350  GOTO270 

355  REM  YEAR  LOOP 

360  Z=Y-YY:C=CC 

370  FORI=1TOZ 

380  C=C+1:YX=YY+I 

390    IFYX/4=INT(YX/4)THENC=C+1 

400    IFC>=7THENC=C-7 

410    NEXTI 

420    IFY/4=INT(Y/4)THENC=C-1:IFC<0THENC=7+C 


152 


COMPUTE! 


June,  1982,  Issue  25 


4  25  REM  READS  MONTH 
430  READMS,M:S=LEN(M$) 

4  35  REM  ADJUST  FOR  LEAP  YEAR 

440  IFM=3AND(Y/4=INT(Y/4) )THENM=2 

450    IFC>70RC=7THENC=C-7 

460    B=C 

490  REM  PRINTS  MONTH 

500  PRINT" {BLK} ":K=K+1:IFK=6THENK=0 

510  -POKE36879,40+(K*16) 

5  20  PRINT" {CLEAR} ": PRINT" {REV} "TAB (8) ;Y;"{L 

LEFT}  [OFF}" 
530  PRINTTAB(l) ; H;TAB(I6) ;DB 
540  PRINTTAB{10-CS/2) ) "£"; : F0RI=1T0S : PRINT" 

@";   :NEXTI  :PRINT"_^" 
5  50  PRINTTAB(10-(S/2) ) "1{REV} " ; MS ; " { OFF}!" 
560  PRINTTAB(10-(S/2)  )  "-",*  :  FORI  =  1T0S  :  PRINT" 

@";  :NEXTI:PRINT"  =  " 
570  PRINT:PRINT"  S   M   T   W   T   F   S  ":PRIN 

T 
580  PRINTSPC(3*B)  ; 
590  F0RI=1T031-M 

600  PRINTI; :IFI>9THENPRINT"{LEFT} "; 
610  IFPOS(0) >19THENPRINT:PRINT 
620  NEXTI:PRINT 
700  GETX$: IFX$=""THEN700 
705  REM  NEW  DATE  WANTED 
710  IFXS="{F1}"THEN310 

715  REM  SETS  UP  NEXT 

716  REM  MONTH  OR  YEAR 
720  C=B+3-M 

730  IFM$<>"DECEMBER"THEN790 
740  RESTORE 


750  Y=Y+1 

7  60  H=0:DB=36  5:IFY/4=INT(Y/4)THENDB=366 

770  DA=DB 

780  GOTO430 

790  DB=DB- (31-M) : H=DA-DB 

800  GOTO430 

810  END 

1000  DATA  JANUARY, 0 , FEBRUARY, 3, MARCH, 0 , APRIL 

, 1, MAY, 0, JUNE, 1, JULY, 0 
1010  DATA  AUGUST, 0 , SEPTEMBER,! (OCTOBER, 0 , NOV 

EMBER, 1, DECEMBER, 0  © 


/i^^.\    ALL  ATARI-    HARDWARE  15%-25%        M 
' — .^.^  OFF  LIST  PRICE  •In 

Atari  800  16K  740.00 

Atari  400  16K  359  00 

Alan  410  Cassette 80.00 

Atari  810  Disk 480,00 

ATARI*    ACCESSORIES  10%  20%  OFF  LIST  PRICE 

8K  Memory  Board 40  00 

16K  Memory  Board 8.0  00 

Joysticks  (pair) 1 9.00 

Paddles  (pair) 1 9.00 

To  oiuei  Call  61 7  964  3080 

Ask  for  mail  orsei  or  wiiie  PLUS  10%  20%  OFF 
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ITIi3    VIC-20  SOFTWARE 


CHECKBOOK 

MIS  IS  proud  to  announce  the  release  of  our  latest 
program.  CHECKBOOK.  Your  VIC-20  Computer  can  do 
more  ttian  |ust  play  games  CHECKBOOK  changes  your 
VIC-20  from  a  game  mactime  to  on  effective  personal 
accounting  tool 

CHECKBOOK  is  a  comprefiensive  check  accounting 
software  package,  which  consists  of  CHECKWRITER, 
CHECKREADER,  and  DATATAPE. 

CHECKWRITER  is  a  program  iwhich  records  and  files  all 
your  checking  account  transactions  CHECKWRITER  also 
automaticaHy  balances  your  checking  account,  including 
service  charges,  both  by  month  and  check  This  information 
IS  then  automaCicstly  stored  ante  the  provided  DATATAPE. 

CHECKREADER  is  a  sesrch/accumulate/list  program 
which  can  be  very  useful  m  analyzing  the  family  budget 
CHECKREADER  can  search  for  any  specified  check  or 
deposit,  or  can  search  for  any  specified  series  of  checks  or 
deposits,  while  automatically  accumulating  the  totals  For 
example,  you  can  search  for  the  check  written  to  CASH  on 
January  12,  or  you  can  search  and  accumulate  all  the 
checks  written  to  CASH  during  the  month  of  January 
CHECKREADER  also  has  an  option  for  using  your  VIC 
1515  printer  to  list  out  the  information  on  hardcapy 

DATATAPE  is  a  high  quality  data  cassette  provided  to 
stare  your  checking  account  transactions 

CHECKBOOK  is  available  on  cassette,  with  complete 
documentation,  enclosed  in  an  attractive  vinyl  binder  for 
S19.95 

DEALER  INQUIRIES  INVITED 


EGG  ATTACK 


JOYSTICK 


This  seemingly  innocent  electronic  game  of  catch 
turns  gradually  into  a  harried  race  of  jaystick  con- 
tra!- The  player  must  maneuver  a  nuclear  reactor  in 
order  to  catch  radioactive  eggs  as  they  are  dropped 
from  advancing  "monsters."  If  the  player  misses 
three  eggs,  the  Earth  is  no  longer  habitable  and  their 
turn  of  play  is  aver.  12.95 


TUNNEL  PATROL 


JOYSTICK 


The  player  is  required  in  this  arcade  game  to  ma- 
neuver an  android  through  a  maze  in  order  to  harvest 
"Energy  Crystals '  and  score  points.  As  an  obstable, 
the  program  randombly  throws  the  android  into  the 
fourth  dimension  where  it  must  battle  the  dreaded 
"Batwing"  in  order  to  survive    12.95 


See  this  and  other  MIS  software  at  your  local  com- 
puter store,  or  order  direct  from  MIS  (408)  338- 
9546,  California  residents  add  sales  tax. 

250  FERN  ROCK  WAY/BOULDER  CREEK  CA./95006 
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A  Subroutine  Aid  To 
Debugging  Atari  BASIC 


Mark  Thomas  Greene,  Ph.D. 
Columbus,  OH 


Tired  ()(' searching  through  your  BASIC  manual. 
Sr>()  manual,  and  DOS  manual  to  fuul  out  whai 
KRROR  175  means?  This  pr()t>ram  should  end 
that  frustration  once  and  for  all. 

The  suhroutinc  acts  as  a  BASK'  diagnostic  that: 
a.  describes  in  some  detail  what  went  wrong,  h.  in- 
dicates the  line  at  which  the  error  occurred,  and 
c.  lists  the  innnediale  enviroinnenl  oi  the  problem 
line. 

Here's  how  it  works: 

Line:  0  TRAP  30000 

This  causes  the  system  to  run  the  debuirging 
routine  whenever  an  error  occur.s.  The  sub- 
routine should  be  storetl  on  disk  via  a  LIST 
connnand  (e.g.  L.  ■'D:ERR()RS.LST")  so  that 
it  mav  be  merged  with  au\  program  bv  means 
of  an  ENTER  command  (e.g.  E.'D:  ERRORS. 
LST").  U.seoflincOand  lines  l^OOOO  through 
3  i  1 73  makes  it  easv  to  avoid  overwriting  an 
existing  program  with  "ERRORS"  and  vice- 
ver.sa. 

Any  time  a  dif  feienl  FRAl'  i.s  needed, 
TR.AP  30000  should  be  reset  as  soon  as 
|3ossible. 

Line:  30010  ? 


ESC     CMLCLR 


This  statement  clears  the  scieeir 

Line:  30020  STPLN  1  =  PEEK(  187):  STPLN2 

=  PEEK(I86) 
This  statement  retrieves  the  two  byte  re])re- 
senlation  of  the  line  number  at  which  the 
error  occurred. 
Line:  30030  ERRS  =  "3  I" 

Were  going  to  build  a  Ime  mnnber  beginning 
with  thirty-one  thousand  and  ending  with  the 
error  numljer. 
Line:  30040  IE  PEEK(10:''>)  <  100  THEN 

ERRl  $  =  '()' 

Line:  30050  IF  PEEK(I95)  <  10  THEN 

ERRIS  =  '00' 
Ehese  lines  create  place  holders  in  from  of  the 
error  number  if  the  error  number  is  less  than 
three  digits  long.  Line  30050  overrides  30040 
if  the  error  niunber  [PEEK(  1 95)]  is  a  single 


digit. 

Line:  30000  ERR$(LEN(ERR$)+  1)  =  ERR1.| 
This  line  adds  the  appropriate  number  of 
zeros  to  ERR$  ('31").  It  the  error  number  is 
three  digits  long  it  will  have  no  effect. 
Line:  30070  ERR$(LEN(ERR.'iS)+  !)  =  STR$ 

(PEEK(195) 
This  line  adds  ilie  error  numbei  to  our  string 
so  that  we  have  a  five  digit  string  begimiing 
with  '31'  and  ending  with  the  error  number. 

Line:  30080  COSUB  VAL(ERR$) 

This  statement  converts  our  siring  to  a  five 

digit  number.  CiOSUB  then  executes  the  sub- 


Program  1. 


DIM  Error:  Attempt  to  reDIM  or,  DIM  >  32767  or,  reference 
out  of  DIMed  size  or  not  DIMed. 
The  error  occurred  at  line  3345. 


3330  DB$(LEN(riB$)  +  l  )  =CHRf  (155) 

3340  DBt(LEN(i:iB$)  +  l  )==STR*(LyL) 

3345  DB$(LEN(riB$)  +  l  )=ANS$ 

3350  DB$(LEN(riB*)  +  l)=CHR*(155) 

3360  DB$  C  LEN  ( DB*  XI)  =  BONUS  $ 


Program  2. 

Readers  witW  cassette  sL^stems  can 
use  tWis  pf-09rai"ii  by  i  riser  tire  a 
blarik  tape  in  tine  410  r-^corder-/ 
atxj  rewindirB  to  start.     Fr-ess  PLAY 
artd  RECOi^H..  tJ^n  enter: 

LIST  "C=" 
arnj  then  press  <R£TURN>  twic3.     To 
add  this  prosraffl  to  a  prosram  aou 
already  haye  in  meiTiory^   i riser t  yoiwir- 
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"Errors"  tape,,   rewind.,  prsss  FlAY^ 
and  enter; 

EHTER  "C^" 
arid  priiss  -(RETURl)-  twice.     The  pros- 
ram  o.iill    be  iTie'-sed  with  yours. 
Reivieii'iber  that  the  routirie  ises  1  ine 
zero..   50  it  aou  haue  a  1  ine  zero  in 
•^Z'ur  ffoeraiTi..    it  i^jill   be  replaced. 
Also..   !*ju  I'l'iay  have  to  change  any 
l¥Sf'  4SSyy  iDT  TRAP  32765  stat-einents 
to  TRAP  30009. 

0  TRAP  30yyy 

30800  REM  :-!^ll:t:S;-::*:?:ERRuR  ■'■RAP*:^**:;?;:^:^!;*:^ 

38005  Dili  ERRJ(  ly),.ERRi$v  19) 

IMilB  ?  "CLEAR)" 

38820  STPLHi=PEtK< 187  >  =  STPLN2=PEEK( 186 ) 

30030  ERR-I=''31" 

30940  IF  PEEKdySKlyy  THEM  ERRlt="y" 

30050  IF  PEEK(195Kie  THEN  ERRl$="8e" 

::^60  ERR*(  LhN(  ERR$ )+ 1  )=ERR  1  $ 

300  f'Q  ERR$(  LEn(  ERR$  )h-  1  :j=STR$(  PEEK(  155  > ) 

38000  GGSUB  iJAL(ERR$) 

38090  FtjKE   145,  fi 

38095  STPLN=25fa*STPLHl+STPLH2 

39100  ?  'The  error  occurred  at  line  ";ST 

FtM.;"." 

38110  LIST  STPLri-28.STPLN+2e 

38120  END 

31002  ':■'  "Hot  enoush  sVieiYsora  to  store  stat 
ssTierit-  or  t-he  nej.v  '■.■'ari-aui.e  nai'oe  or  t-o  Ul 
h  a     new  strins  variable. '^^ RETURN 

31003  ?  "A  '-.'"alue  expected  to  be  a  +  inte 
ser         i5n't=  a  ualue  exfect-ed  to  be  in 
a         specific  ranee  isn't," ^ RETURN 

31004  "^  'Too  Hany  Uariables-  ft  my.li(AM  o 
f  128  yariable  nanies  is  allowed. "  ^RtiUR 
N 

31005  ?  "Strine  Leneth  Error  ^   Httesiipted 
to  store  beyond  the  DlMeri.=;i"!ned  s^ri 
m       leneth. " ^RETURN  _ 

3100t  ?  "O'-A-  of  Data  trr-c^r  ■  READ  stateiVier; 
t  requires  iiiore  dat-a,  than  supplied 

ba       data  staterf.entC  s ) .  '=  ^  RETURM 
31807  ?  "Hniuber  Greater  than  32757: '..'a  lue 
is  no'.a  positiv.'e  integer  or   is  ereater 
than  32767.''; RETURN 

31008  ■""  "Input  Stateuient  Error;  RtterriPte 
d  to       iripi.it  a  non-nu!:ieric  value  into  a 

rwmer  i c  '-'ar  iabl  e . " ;  RETLSRN 
31809  ?  "Din  Error;   HtterfiPt  to  reOIM  or.. 
DIM   >    32767  or.   reference  out  of  DIMed 

siZi=!    ur   nut-    uilfei^.     ■  r-.h  1  ukn 

31010  ?  "ArsuiYient  Stack  Ouerfloij.i;   Ther-e 
are  tooinany  GOSUEs  or  t.cio  bis  ari  express 
icr..";  RETURN 


31011  ?  "Att-eiVipt  to  divide  by  zero  or  re 
fer  to  a  number  >lSE9y  or  <13E-99, " ;RETU 

31012  ?  "Line  Not  Found;  A  GQSUE.  GOTO  o 
r  T^EH  re^&'-&yz^d  a  non-existarit  1  irie  nu 
ffiber.";  RETURN 

3:013  ?  "No  r-ktchins  FOR  Statement ^  Nest 
ed  FijR.--"'riE,;{T  stateruents  do  ncit  iViat-cki 

or  noFuR  stateinent ."  ;RETURN 
31014  ?  "Line  too  Ions;   The  Statefiient   is 
teci       Ions  c^T"  cosTiplex.  for-  basic  to  hand 
le.'';  RETURN 

31815  ?  "A  ^E>;;T  or  RETURN  was  encounters 
d  and     bhe  iJJSUB  or  FOR  'nas  been  deleted 
since  the  last  RUN."; RETURN 

31016  ■':  "RETURN  Error;  A  RETURN  was  enco 
uiteredjjithout.  a  inatchins  GOSUB .";  RETURN 

31017  ?  "Garbase  Error;   Execution  of  bad 
RAtl       bit5_was  atteiTipted.   Usually  a  har 

diiareor  POKt  prob  1  em .";  RETURN 

31019  ?  "Strins  does  not  start  with  a  ua 

lid         cl'iaracter.   or  strins  in  UAL  state 

iTtent   is  not  a  riUi'fieric,";F£TURN 

31019  ■?  "LOAD  Prosraffi  too  Lons;    InsuFfic 

lent       m-\  to  complete  load. "; RETURN 

31£i20  ?  "Deuice  nuiviber  larser  thari  7  or 

e-=tual     to  0."; RETURN 

31021  ?  "L0«j  File  Error-;  Attempt  to  UDA 

D  a        ron-LOAD  file."; RETURN 

31128  ?  "BREAK  Abort;  User  hit  i BREAK!  k 
ea  dLrinsI.'-'O  operation."  ;Ff TURN 

31129  ■■■  "lOCB  already  open ,"; RETURN 

3 1 1 30  ?  " Honex  1  stent  dey ice  sppcifii^d  "; 
RETURN 

31131  ?  "IOCS  I'irite  i>ily;  READ  coiYsinand  t 
0  a        write  only  deuice," ; RETURN 

31132  ■;■■  "Invalid  LoiTnTiand ;   The  coiniviand  is 

inualid  for  this  device, "; RET URt4 

31133  ?  "Device  or  File  not  Open;  \h  OPE 
N  specified  for  this  dp'.'irp  ":RETUp 
N 

31134  ■'■  "Bad  lOCB  Nu:iber:inesal   devirp 
number."; RETURN 

31135  ?  "lOCB  Read  Only  Error;  l-iRITE  com 
mand  toa  read-only  device. "; RETURN 

31136  ••■'  "EOF;  End  of  File  has  been  rearh 
ed.'=;  RETURN 

31137  ?  "Truncated  Record;  At-teinpt  to  re 
ad  a  record  loriser  than  256  characters 
, " ;  FlETURN 

31 138  ?  "Device  Timeout;   Device  doesn't 

respond . " ; RETURN 
31133  ?  "Device  NAK;   Garbase  at  serial   p 
ort  or  bad  disk  drive." ; RETURN 


Good  news  for  kids  of  all  ages . . . 


Robby  looks  great  in  color. 


LOGIC 

Communications  Corp. 
713  Edgebrook  Drive 
Champaign,  I L  61 820 
(217)  359-8482 
Telex:  206995 


SubLOGIC  is  pleased  to  announce 
the  release  of  4  new  programs  for  the 
Atari®  800  "computer: 

AT-AG1  (arcade  game) 

ROBBY  THE  ROBOT  CATCHER 

Baby  robots  are  falling  from  the  skies.  Catch  them  if  you  can.  24K 

AT-FA1  (fantasy  adventure) 
ADVENTURE  ON  A  BOAT 

Go  fishing  for  points  in  the  waters  of  Fantasy  where  anything  can  happen.  32K 

AT-FA2 

GHOSTLY  MANOR 

Find  a  magic  key  to  defeat  the  evil  spirits,  before  they  can  do  the  same 
to  you.  32K 

AT-FA3 

THE  BLACK  FOREST 

Explore  the  Blacl(  Forest  in  search  of  the  life-giving  waters  of  Amrita.  And 
beware  of  demons  along  the  way.  48K 

High  Quality,  Pure  Fun . . . 

for  anyone  who  is  young  at  heart.  $24.95. 


See  your  dealer. 


For  direct  orders  add  $1 .50  and  specify  UPS  or  first  class  mail.  Illinois 
residents  add  5%  sales  tax.  Visa  and  MasterCard  accepted. 


SO . . .  YOU  THINK  YOU'RE  A  SPACE  ACE! 

Can  you  blast  through  the  deadly  asteroid  fields? 

Can  you  survive  robot  space  bombs? 

Can  you  handle  invisible  Silurian  space  mines? 

Can  you  dodge  a  rotating  death  vortex? 

Can  you  defeat  the  alien  battle  cruisers? 

GOOD  LUCK  CHARLEY! 

You'll  need  luck  and  skill  to  complete  your  first  mission  at  drive 

level  I.  If,  by  beginner's  luck,  you  progress  to  Patrolmen  at  drive 

level  II,  the  hyper-asteroids  and  Silurian  mines  will  send  you  back 

to  the  Academy  for  a  refresher  course  in  "Beginning  Pilot". 

Should  the  incredible  happen,  and  you  get  your  ship  to  drive 

level  III,  and  are  able  to  blast  your  way  through  the  asteroids 

and  mines,  the  space  deatti  bombs  will  get  you— just  lii^e  all 

the  others.  If  you  get  past  the  bombs,  there's  more,  and 

more,  and  more! 

SO  . . .  YOU  THINK  YOU  CAN  HANDLE  IT? 

Try  It,  if  you're  right,  you're  a . . ,  SPACE  ACE! 
A  great  new  and  challenging  space  game  by  Greg  Young 


•  Hi-res  Graphics 

•  Requires  16Ky  and  alio)  the 
potential  of  the  Atari  400/800 

•  DisWCassette 

•  Joystick 

•  100%  machine  language 

SEND  CHECK  OR  MONEY  ORDER  TO. 
LONDON  SOFTWARE 
374  Wildwood  Avenue 
Piedmont,  CA  94611 


•  Multiple  levels  of  play 

•  Great  Audio 

•  Time  limit  options 

•  Bonus  scoring 

$29.95 


Calitornid  residen  ts  add  6  v 


Pti.  orders  (415)893-1090 
Visa/Maslercharge 
Dealer  Inquiries  Invited. 
VisaiMC  add  3%,  Ailovi  3-4  weeJfs  dejiver^, 
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31140  ?  "Serial  bus  input  framins  •arror. 

31141  ?  "Cursor  out  of  riirwe . "  =  RETIK^ 

31142  ?  "Serial   bus  d-ita  fraine  o'-'errun . " 

31143  ■?  "Serial   bus  data  fraine  checksLJii! 
error."  ^RETllRH 

31144  ?  "Device  Done  Errors  (inyalld  '\k> 
Tie'  byte):  fttterriPt  to  writ.e  on  a  ijirit 
e-       protected  diskette. "^ RETURN 

31145  ?  "Read  after  ijrite  cosvipare  error 
(disk     haridler)  or  bad  scr-een  niode  karidl 
er/':R£TLiRH 

3114fc  ?  "Functiori  not  imPleiTiented  in  nan 

dlsr.":RETiJRM 

31147  ?  "Insufficient  RAM  for  op-eratins 

in  selected  eraphics  mode. "= RET URN 

31150  ?  "Por't  Rlread'j  Open:  Httempt.  to  0 
PEP'S  an  r'.'.6~'d1:c.  port-  already  open  t-h^-oush 

another   lOCB. " ^ RETURN 

31151  ?  "Concurrent  I/O  iviode  not  enabled 
•■   mxi  bit  0  not  set  for  KiO  40.":RETURN 

31152  ?  "Illesal  User  Supplied  Buffer^  B 
uffef"     leristh  and--''"or  address  inconsisten 


t  in  conci-irrent 


iTiOde  ,  '  '■  Re  I  URt'i 


31153  ?  "hctive  Concurrent  I.'-'U  Error ^  fit 
teriipt  to  perforiYi  Rj-;£32  I/O  while  concu 
rrentmode  I--'0  active.  "=  RETURN 

31154  "?  "  Concur t"-ent  f'tode  riot  Act  i '-.■'£:   Cori 

G.jr-rentI--''U  mode  lYiust  be  activated  m  ord 
w  tc^-erfot-iT,  IfFUT  or  GET ."  ^  RETURN 
31168  ?  "Drive  nuiviber  error." 

31161  ?  "Too  liiany  OPEN  files  (no  sector 
buf  f  er  a^;a  i  1  abl  e  )D"  ^  RETURN 

31162  ?  "Disk  full  (no  free  sectors)!" ^R 
ETURN 

31163  ?  "Unrecciyerable  syst-eivt  data  1/0  e 
n-or.":RETUF:ti 

31164  ?  "File  niwiber  nisiiiatchr   Links  on 
disk       are  rnessed  up  . "  ■■  RETURN 

31165  V  "File  Maif,e  Error ." ^ RETURN 

31166  ?  "POINT  .±ita  lensth  error .": RETUR 
H 

31167  ?  "File  locked. "-.RETURN 

31168  ?  "CoiMiand  inyal  id  (special  operat 
ion        code).": RETURN 

31169  ?  "Directory  full   (64  files).": RET 

m\ 

31170  ?  "File  not  found. ": RETURN 

31171  ■'■  "F-OINT  in'v'al  id.":  RETURN 

31172  ?  "Illesal  Append:  DJS  1  canriot  ap 
pend  toa  DiJS;  2  f  ile. "  ^RETURN 

31173  ?  "Bad  Sectors  at  Forifiat  TiiTie:Di5k 
d-i'...'e  found  bad  sectors  while  foriViattin 

sa     diskette.":  RETURN 


UNLEASH 
YOUR  ATARI! 


USE  ANY  STANDARD  PARALLEL 
OR  SERIAL  PRINTER 

(Outpertorms  850  Interface} 

•  EIA  Sid  serial  port  that  "REALLY"  works 

•  e  bit  parallel  port  (use  with  S25  printer) 

•  Software  selectable  port  addressing 

•  Configurable  char,  translation 

•  Bi-direct.  communication 

•  Selectable  baud  rates 

CM-1000-S2e9 


ADD  80  CHARACTER  VIDEO 

•  Includes  CM-1000  at  left 

•  80  Column  video  display  generator 

•  Adcfs  full  page  wFdth  lor  word  process. 
Includes  reverse  video  . . .  and  more! 

•  126  char,  software  modiliable  char.  set+ 
including  U  &  LC 

•  Software  selectable  40/80  column 

•  Connects  to  computer  video  monitor  port 

CM-1000A/-S489 


AODmONAL  FEATURES-  CM-1 000  &  CM-1000/V 

*Cor^figura1ion  programs  incl.  (incl.  source)  *  No  physical  change  to  computer 
*  No  cables  to  kludge  or  squeeze  out  of  computer  •  DOS  compatible. 


Ccmpu-rnatE 


DEALER  INQUIRIES  INVITED 
6305  Arizona  Ave„  Los  Angeles.  CA  90045 
^    (213)991-7098 


Software  for 
Personal  Computers 


•  BOWLER'S  DATABASt  (New)  Req.  ■ 

•  LEAP  FROG  (New) Req  - 

■  PLAYER  PIANO  (New) fleq. 

■  HELCOPIf  B  BAHLE Req.  - 

■  HORSE  RACING Req  - 

■  KENO Req  - 

■  LIGHTNING  BOLTS Req  - 

□nd  REACTION 

THE  MAD  MARBL£  .  .  _ Req   - 

M(JSIGAME  (2  GamM) Req.  - 

SUPf RMASTER Req  - 

TAG Req  - 

TRACTOR  BEAM Req  - 

WARSHIPS Req  . 

CX^ADotoMonagertienlSyslem- .  Req  - 
LEntB  WRITER  Beg  - 


-  16K  RAM/Cosseno 

-  2«  RAMIDIsk 

■  16K  RAM/Casselle 
'  T6K  RAMIOIsii 

32K  RAMiCouene 

■  40K  RAMmisk 

•  16K  KAMICasselte 

■  16K  RAMIDlJk 
16*  RAMICotselte 
MK  RAMIOIsk 

8K  RAMJCosseUe 
14K  RAM/Disk 
16*(  RAMICasseBe 
24K  RAf/IDIsk 

BK  RAMJCasette 
16K  RAMfDIsk 
16t(  PAMJCassetie 
24K  RAMtOisk 

BK  RAMlCauetle 
itK  HAM/Dlsk 
14K  RAM/Casselte 
t6tl  RAM.'Dlsk 

8K  RAkrl'Cquette 
16K  RAM'Duk 
16«  RAM/Cossetle 
24K  RAMIOlU 
MK  RAM^DIsk 
24K  RAMIDlsk 


514« 
1495 
14.95 
14.95 
17,95 
1795 

9,95 
14.95 

9.95 
14.95 

995 
14.95 

9.95 
14.95 

9.95 
14.95 

995 
14.95 

9.95 
14.« 

9.95 
14  96 

9.96 
14.95 
1495 
1995 
99.95 
19.95 


^ 


DIVI5I0M  OF  CUSTOM  ElECTBONICS.  INC. 

SOFTWARE 

23B  Exchange  St..  CKicope*.  MoiiCTchuierii  01013 

(413)    592^761 

Matterccrd   &    VISA    Accepled 

•    Dtoitr   And   DlitriburoF    liiquIrJet   Inwheff 

•    Closed   Mondoyi  —  Open   Da'i^y     Til   5  30  -  Fridays   'Til  B 
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routine  of"  that  number.  Each 
subroutine  is  contained  entirely 
by  tlial  line.  Ihe  subroutine 
prints  the  description  unique  to 
thai  error  and  ilien  RKILRNS 
ioliMe3(){)8(). 
Line:  30090  POKE  195,0 
This  statement  resets  the  error 
number  to  zero. 

Line:  30()9.'>  S  rPLN  =  256* 

STPLN1+STPLN2 
Line  30095  converts  the  two  byte 
"binary"  line  nmnber  to  its  deci- 
mal equivalent.  (See  Line  30020.) 
Line:  301 00  ?  "The  error 
occurred  at  line  ";STPLN;".'" 
This  line  prints  the  decimal  value 
of  the  error  line. 
Line:  30  HO  LEST  STPLN-20, 

STPLN  +  20 
This  statement  prints  the  state- 
ments inmiediately  before,  after 
and  including  the  error. 

The  result  of  such  an  error 
is  presented  in  Program  1 . 

Now  you  say,  "This  system 
will  work  for  errors  encoimlered 
during  program  execution  but 
what  about  errors  in  direct 
mode?"  Aha!  It  can  still  .save  trips 
to  the  manuals.  As  long  as  "ER- 
RORS' is  loaded  in  RAM,  just 
type  (K)SUB  3 1  xyz  where  xyz  is 
your  error  number,  and  a  des- 
cription of  your  latest  error  will 
appear.  Disregard  the  informa- 
tion abotit  line  numbers. 

I  have  loaded  "ERRORS"  on 
to  my  master  diskette  so  that  it  is 
automatically  transferred  to  each 
disk  along  with  the  DOS  pro- 
grams wliene\er  I  create  a  new 
workdisk  by  duplicating  the 
master. 

The  err(]rs  listed  here  may 
be  changed  or  expanded  to  adapt 
to  yoiu"  hardware  aiid  software 
(e.g.,  the  line  printer  and  wt^id 
processor  software).  A  similar 
method  may  be  used  to  trap  the 
ASSEMBLER  errors  replacing 
BASIC  errors  one  through 
nineteen. 

Program  2  is  the  complete 
program.  © 
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new!  *AIRSTRIKE 


FOR  THE  ATARI  400/800  16K 


•  INTRODUCING  THE  NEW  ARCAOESTVLE  GAME  FOR  ATARI  COMPUTERS  ' 

•  SUPERB  FirVE  SCROLLING  GRAPHICS  AND  DAZZLING  ARRAY  OF  COLOUR 

•  FIGHT  YOUR  WAY  THROUGH  CAVERNS  AND  TUNNELS  WITH  ATTACKING 
MISSILES    FUEL  AND  AMMO  DUMPS  TO  CONTEND  WITH  I 

■  100%  MACHINE  CODE  PROGRAM  FOR  ONE  OR  TWO  PLAYERS. 

•  MULTIPLE  SKILL  LEVELS. 

AVAILABLE  NOW  DIRECT  ON  16K  CASSETTE  :  S34.95  plusSS  AIRMAIL 
POSTAGE.  SEND  YOUR  VISA/MASTE  RCARD  NUMBER  TODAY  I 

ATARI  IS   A  T.M.  OF  ATARI  INC. 

ENGLISH  SOFTWARE  COMPANY 


I  ATARI 
ENGL 
DEPT.C.5I 


OEPT.C.  50  NEWTON  STREET.  PICCADILLY.  MANCHESTER  Ml  2EA,ENGLAND.  U.K.  Tel:  061-236  7259 


RAM 

for  ATARI® 


ATARI  400* 


32K  BOARD 
48K  BOARD 


$149.00 
$289.00 


ATARI  800*     32K  BOARD  $149.00 

64K  BOARD  (includes  software)  $399.00 

128K  BOARD  (includes  software)  $499.00 

Featuring: 

•  Complete  software  compatability. 

•  Gold-plated  contacts  for  life  &  dependability. 

•  90-day  warranty. 

The  Memory  Mill 

P.O.  Box  317 

Potter  Valley,  CA924<59 

Phone  (707)  743-1666 

Repair  of  the  400,  800. 

Custom  Designed  software  &  hardware  development  systems 

for  400.  800. 

FREE  PRODUCT  CATALOG,  UPON  REQUEST. 

•ATARI,  400,  800  are  Trademarks  of  ATARI,  Inc. 
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BASIC 

Program 
Merges:  PET 
And  VIC 


Jim  Butterfield 
Toronto 


Ifvou  Ikivc  two  basic:  Programs,  it's  hafd  to 
consolidate  ihciii  logetlicr  without  gellinu;  tvpcr's 
cramp.  Tliecoinniaiici  1X)AL)  wipes  ilu-  old  pro- 
t^rani  as  it  loads  in  the  new  one.  This  is  a  disap- 
pointment. There  are  times  when  you  have  a  irroup 
of  DATA  slatcnietus  in  a  program  and  woukl  like 
to  Ining  ihem  into  another  program  which  will  use 
iheni  for  a  new  set  of  computations.  Ihe  same 
tiling  is  true  of  your  favorite  subroutines:  it's  an- 
noying to  have  to  type  them  in  all  over  again. 

Merging  -  true  merging,  that  is  -  solves  this 
lor  von.  Von  can  arrange  to  slip  extra  lines  into 
voin-  program  as  ifvou  liad  typed  ihem  in  at  the 
keyboard. 

VIC  To  PET  Transfers 

Merging  can  be  u.sed  to  transfer  H.ASIC  programs 
from  \'I(:  to  PE'I'.  A  merged  [jrogram  will  occup\ 
the  proper  memory  addresses  as  it  arrives  into  the 
PET.  LOADinga  \'\C  program  into  the  PEl' often 
doesn't  work. 

Tiierearc  potential  [irohlems  in  moving  a 
]3rogram  between  VIC  and  PE  I.  Eor  one  tiling, 
\'I(:  color  wont  show  on  a  ClBM/l'E  E. 

II  the  program  has  PEEKsand  POKEs,  chances 
are  it  will  take  quite  a  bit  of  work  to  ia  it  into  tlic 
other  machine.  If  you're  lucky,  ihev  can  !)e  changed 
to  PEEK  or  POKE  a  new  .set  of  addresses;  but  it's 
not  always  pos.sible  to  find  a  one-to-one  translation 
between  VIC  and  PET. 

II  the  program  contains  macliine  language - 
look  for  a  SVS  command  or  LLSR  function  -  vou'll 
probably  have  prolilems  cutting  it  over  to  the  new 
machine.  Some  machine  language  programs  won't 
even  work  on  all  models  of  PE'I"  —  .so  a  move  to  or 
from  VIC  would  be  much  too  big  a  shock.  And  the 
method  that  I  will  outline  below  won't  work  on 
machine  language  programs,  anvwav:  just  piu'e 
BASIC. 


Writing  Out  The  Program 

To  transfer  a  BASIC  program,  we're  going  to 
write  cassette  tape  in  an  imusual  way.  It  won't  be  a 
normal  program  tape:  instead,  it  will  be  something 
called  an  ASCII  listing  tajje.  It  will  take  about  twice 
as  long  to  write,  and  occupy  about  twice  as  much 
tape  ...  but  it  will  be  compatible. 

Here's  how  to  write  this  type  of  tape.  Type: 

OPEN  l,I.I,"PROGNAME"  :  CMD  I  :  LIST 

...  and  as  .soon  as  vou  press  the  RETURN  key, 
you'll  be  requested  to  PRESS  PLAY  AND 
RECORD  ...  Do  it.  and  the  tape  will  start.  If 
you  watch  carefully,  you  may  sec  the  tape 
hesitating  every  few  seconds  or  so.  Eventually 
the  tape  will  stop.  When  it  does,  type: 

PRINT  #1  :  CLOSE  1 

...  and  tape  will  move  one  last  time.  When  it 
sto[)s,  the  computer  will  say  RE.\I)\'  and  you 
may  rewind  the  tape  and  take  it  out  of  the 
drive. 

Vou  have  some  options  on  the  above  procedure. 
Vou  may  call  the  .ASCII  listing  anything  vou  like: 
instead  of  PR0(;NAME  you  can  call  it  WHISKERS 
or  CLOUD  9.  It's  a  good  idea  to  give  a  meaningful 
name  to  tape  files:  when  you  have  flft\  oi-  more 
tapes  silling  around  you'll  be  very  happv  to  get  a 
hint  as  to  what's  on  a  given  tape.  Sou  could  (ifvou 
wished)  write  part  of  a  i^rogram  to  tape  instead  of 
the  whole  thing:  for  example,  vou  might  tvpe 
LIST  300-100  instead  of  just  LIST  in  ihe  first  line. 

You  have  quite  a  miraculous  thing  on  the 
ca.ssettc  tape.  It's  a  program,  but  it's  written  as  a 
data  nie.  We  could  read  the  program  as  if  it  were 
data,  analyze  it,  and  do  any  kind  of  computing  on 
it  we  wanted  to.  That's  unusual:  programs  are 
programs  and  data  are  data  ...  thev  .seldom  mix. 

Getting  Ready  To  Bring  It  Bacic 

When  we  recall  the  program  fixjm  this  oddiv  for- 
matted tape,  we  will  bring  in  the  lines,  one  at  a 
time,  and  merge  them  with  any  program  al reach  in 
place  in  the  computer.  It  will  work  just  as  if  we 
iy})ed  the  lines:  new  lines  will  lu  into  the  program 
in  the  correct  line  mmiber  sequence;  and  if  a  new 
line  number  matches  an  old  one,  the  new  line  will 
replace  the  old  one. 

If  we  are  just  transporting  a  program  from 
VIC  to  PET,  we  must  say  NEW.  This  means  that 
we  are  merging  the  program  with  nothing.  1  he 
result  will  be  the  program  by  itself  -  but  properly 
placed  in  the  PE  P. 

line  want  to  merge  the  program  we  have 
.saved  with  another  program,  now's  the  lime  to 
bring  that  other  program  inlo  your  computer.  The 
lines  from  tape  will  mix  in. 


PET/CBM  OWNERS 


WALLBANGER  -  Blast  your  way  thnDugh  the 
dodge"m,  blast'm,  and  attack  modes.  If  you 
destroy  the  bouncing  balls  before  they  destroy  you, 
the  walls  close  in  for  the  next  round.  Wallbanger  is 
written  in  nnachine  language,  has  great  sound,  and 
encourages  complex  strategies. 

CAaaBK/4a COL SCOEEN/OUMIEW  ROMS S^3-OU 

(CAUF.  REB.  AOO  S%  BALB  TAX] 

MILLIPEDE  -  Exterminate  the  oncoming  millipedes 
and  fleas  as  they  descend  through  the  mushroom 
patch.  Bast  giant  bouncing  spiders  before  they 
pounce  on  you.  Shoot  a  millipede  in  the  body  and 
suddenly  two  millipedes  descend  toward  your  ship. 
Millipede  is  written  in  machine  language,  has 
excellent  graphics,  and  great  sound. 

CAaB«KJ40  COL  aCn£ENnU>MEW  POMS •     '  515.00 

[CALIF.  RES.  AOO  S%  BALES  TAX] 

Write  for  FREE  game  details: 

ON  LINE  SOFTWARE 

P.a.BOX  S044 
OnCUTT,  CA  93455 


THE 
DATA  HANDLER 

for  VIC 

A  word  processor  and  catalog 

program  for  the  VIC-20  and  8K 

Price $29.95 

*works  with  cassette  and 

standard  VIC  printer 
*easy  to  adapt  for  disk  and 

RS-232  printers. 

C.O.D.,  check,  or  money  order 

MW  Software 

P.O.  Box  126 

Urbana,  I L  61801 
(217)356-7511 

Dealer  inquiries  welcome. 
VIC  is  a  irademark  of  Commodore. 


PET/CBM  OWNERS 


TOLL  FREE 

Subscription 

Order  Line 

800-345-8112 

tn  PA  800-662-2444 


MAINFRAME  SOFTWARE  FOR  COMMODORE  COMPUTERS 

RESTAURANT  PAYROLL 

GENERAL  PURPOSE  PAYROLL 

MAILING  LIST  SYSTEM 

*  Randan  access  on  all  records. 

*   True  random  access  on  all  records 

*  Direct  access  on  all  records. 

*  Recognizes  Tip  and  Heal  Credits  in 

with  alpha  numeric  keys. 

*  4050  Names  on  an  8050  Diskette, 

computing  taxes  and  pay. 

*  Tracks  Salary,  Regular  Pay,  Overtime 

1300  on  a  4040. 

*  Accepts  declared  tips. 

Pay,  Piecework  Pay,  Vacation  Pay  and 

*  Allows  fast  machine  language  sorts 

•  Up  to  5  pay  rates  per  employee  and 

Sick  Pay. 

on  prinary  and  secondary  fields. 

also  handles  sa-laried  employees. 

*  Up  to  B  miscellaneous   Deductions  or 

•  2   output  formats  that  work  with  any 

*  Generates  checks,  Qitl's  and  WZ's  and 

Paynents  per  employee  pay  cycle. 

printer. 

8  different  reports  which  show  full 

*  Prints  8  Reports  along  with  checks, 

*  User  defined  label  formats.  Up  to  4 

details  of  each  payroll  cycle. 

gtl's  and  WZ's  which  show  full 

wide. 

*   Handles  Retirement  deductions. 

details  of  each  pay  cycle. 

•  will  select  user  defined  subsets  of 

Along  with  up  to  8  Miscellaneous 

*  Up  to  350  employees  on  an  8050 

your  data  base  for  label  output. 

deductions  or  payments  per  employee. 

diskette.   100  on  a  4040  diskette. 

*  Generates  Hordpro/Wordcraft 

*  Calculates  overtime  by  the  declared 

*  Computes  Federal,  State  and  Local 

compatible  files. 

or  average  method. 

taxes  as  required. 

*  Disk  utilities  included  to  recover 

*  Up  to  350  employees  on  an  8050 

♦  Handles  Weekly,  Biweekly, 

damaged  disks. 

diskette.   100  on  a  '.O'.O  diskette. 

Semi-monthly  or  monthly  payroll 

*   Maintains  Company  and  contact  names. 

*  Computes  Federal,  State  and  Local 

periods. 

taxes  as  required. 

*  Accumulates  Sick  and  Vacation 

♦   A  TRUE  HAILING  LIST  SYSTEM 

*  Handles  Weekly,  Biweekly, 

credits  and  deducts  the  hours  when 

Semi-monthly  or  monthly  payroll 

used. 

periods. 

Dealer  Inquiries  Invited 

MicroSpec  Ltd. 

VISA  and  MASTERCARD  Accepted 

2905  Ports  O'CalL  Ct. 

Piano,  Texas   75075 

214/867-1333 

160 


COMPUTE! 


June,  1982,  Issue  25 


The  Magic  Merge 

Don't  try  to  understand  it.  Just  do  it  catefullv.  In 
the  following,  PET4  is  for  4.0  Machines,  FETU  is 
for  PET  Upgrade  Machines  (they  power  up  with 
###  C:oniniodorc  Basic  ###)  and  I>F,T1  is  for  the 
Original  ROM  machines. 

Put  yoiu-  "merge  tape"  —  the  one  we  just  wrote 
—  into  the  cassette  drive  of  the  computer.  Now 
type: 


VIC: 

POKE 

19,1 

;  OPEN 

1 

PET4: 

POKE 

16,1 

:  OPEN 

1 

PETU: 

POKE 

13,1 

:  OPEN 

I 

PETl: 

POKE 

3,1 

OPEN 

1 

POKEI98,l:POKE631,13: 
POKE  158,l:POKE623,I3: 
POKE  158,l:POKE623,13: 


...  and  when  you  press  RETURN,  you'll  he  asked 
to  PRESS  PUAY...  Do  it,  and  the  tape  will  move 
briefly  and  the  computer  will  lepoii  FOUND 
PROGNAME. 

We're  almost  there,  but  you  must  follow  the 
next  instructions  very,  very  carefully.  CHear  the 
screen,  and  type  exactly  three  cursor  down  charac- 
ters. Watch  it!  The  cursor-down  key  may  repeat  if 
you  hold  it  too  long.  Type  the  following  stalling  on 
line  4  (if  you've  followed  instructions,  you  must  be 
on  line  4.  right?): 

VIC:     PRINT"[home] 

POKE  153,1 
PET4:     PRINT"[home] 

POKE  175.1 
PETU:     PRINT'lhome] 

POKE  175,1 
PETl:     PRINT"[homej":POKE525,l:POKE  527,13: 

POKE611,l 

The  designation  [home]  above  means:  press 
the  home  key;  the  com])uler  will  jjrint  a  rcverse-S 
character.  Don't  type  the  lelteis  H-O-M-E;  that 
won't  get  you  anywhere.  After  you've  input  the 
above  line,  press  RETURN  and  things  will  suddenly 
get  very  busy.  The  cassette  tape  will  start  to  move, 
and  it  will  keep  moving  with  brief  stops  for  some 
time.  There  will  be  no  sign  of  activity  on  the  screen, 
except  that  the  word  READY  may  mysteriously 
appear  above  the  line  you  typed. 

Eventually  the  tape  will  stop  moving  and  an 
error  notice  will  print.  Il  might  be  ?OU  1'  OF  DATA 
and  it  might  be  ?SYNTAX  ERROR  -  but,  in  either 
case,  ignore  it:  it's  not  a  real  error.  To  be  neat,  you 
should  now  type  CLOSE  I. 

Your  program  is  now  in  the  machine.  You 
may  go  ahead  and  use  it,  or  SAVE  it  in  the  more 
conventional  way  for  f utine  use. 

How  It  Works 

It's  magic. 

The  basic  procedure  was  evolved  by  Brad 
Templeton.  If  you  want  more  details  and  happen 
to  run  across  Brad,  ask  him.  But  you'd  better  have 
a  week  to  spare. 


You  can  merge  programs  together.  You  can 
transfer  programs  from  VIC  to  PET  (or  vice  versa, 
for  that  matter).  But  we've  only  just  begin  to  tap 
the  treasures  of  the  Merge  sequence. 

For  a  few  glorious  moments,  the  la]x'  imii 
look  ovei-  control  from  the  keyboard.  Evci'vthing 
"typed  in"  from  tape  was  executed;  it  just  happened 
to  be  piogram  lines  in  this  case.  We  have  broken 
the  distinction  between  data  and  program  tiles, 
and  a  world  of  new  possibilities  emeiges.  Programs 
that  write  programs?  Programs  that  control  the 
computer's  other  activities?  I  lu-v  are  all  jjossible.  © 


TOLL  FREE 

Subscription 

Order  Line 

800-345-8112 

In  PA  800-662-2444 


VIC-20 


TRS-80  COLOR 


WE  SELL  FUNr 


MAZE  S12,95 

Trapped  inside  your  computer's 
memory,  you  musi  find  your  way 
llirough  the  seemingl)  endless  cor- 
ridors to  the  outside  world.  The  ex. 
cellent  3-D  graphics  will  stir  up  any 
claustrophobia  you  may  have. 
Machine  code  subroutines  allow 
you  to  tnove  as  quickly  as  you  can 
push  buttons, 

Pius,  there  are  over  6!(10^^  dif- 
ferent mazes  that  the  program  can 
generate.  There  is  little  chance  that 
you  (or  your  heirs)  will  see  the  same 
maze  twice! 

Send  for  free  catalog. 

Programs  require  std.  VtC-20  or 
16K  TRS-80  color  computer.  All 
programs  on  cassette  tape. 
Ordering— please  add  $1.50 
postage  &  handling  per  order.  PA 
residents  please  add  6'7ii  sales  ta.x. 

VIC-2Ct'  Cominodore 


ADVENTURKS 

Adventures  are  interactive  fantasy 
games  in  which  you  solve  a  mystery 
by  exploring  an  unknown  environ- 
ment with  the  a.ssisiancc  of  your 
computer.  You  tell  the  computer 
what  to  do  with  plain  Kngiish  com- 
mands like  "OPtiN  THE  DOOR". 
and  the  computer  tells  you  what  it 
sees!  Average  solving  time  6  hours. 
Big  Bad  Wolf  SS.95 

NOT  for  kids  only!  A  full  packed 
adventure  based  on  the  Three  Little 
Pigs  fairy  tale.  Don't  let  the  wolf 
gobble  you  up! 

Computer  Adventure  SS.95 

Re-live  the  "excitement"  of  getting 
your  computer.  An  adventure  with 
a  very  different  flavor. 

Moon  Base  Alpha  $5.95 

You  must  find  a  way  to  destroy  the 
meteor  that  is  racing  towards  your 
base,  or  else  all  moon  colonies  will 
be  dcmoiished! 

***  SPECIAL  DEAL*'* 

Adventure  Pack— All  3  for  S14.95! 

VICTORY  SOFTWARE  INC. 

2027- A  S.  J.  Russell  Circle 
KIkins  P»rk,  PA  19117 

(2!5)  576-5625 

TKS-SO  COLOR'  Tandy  Corp. 


Computers  Can  Be  Very  Difficult  To  Train! 

We  train  micro  and  mini  computers  for  Business  and  the  Professions. 

Retail/Wliolesale  Systems 

Service  Firm  System  Public  Accounting 

Wall  Covering  Inc.  Howard  Realtors 

Lennox  Industries  Legal  System 

ETichols  Land  Development  Cordele  Warehouse 

Routing  and  Distribution  Cost  Accounting 

School  System  Payroll  Real  Estate  System 

125  CBM  Dealers  Nationwide 


And  more  direct  programm.ing  for  end  users  than  anyone  else 
If  we  may  possibly  he  of  help  get  in  touch. 


Merging  computer  technology  with 

the  practical  worlds 

of  business  and  government 


Athens  and  Atlanta  Offices 

MAG,  Inc.  Central  Office 

Post  Office  Box  346 

493  E.  Clayton  Street 

Athens,  Georgia  30603 

(404)  353-8090 


Olympic 
Sales 

m^    SERVING  YOU  SINCE  1947 

Company 


CABLE:"OLVRAV  LSA 

Main  Showroom  &  Offices: 

21G5o.  Oxford  Ave. 

Los  Angeles,  CA  90004 

Telex:  67  34  77 


WE  HONOR  VISA 
and  MASTERCHARGE 


VISA 


^^^?ffj 


ORDER  DESKS 
open  6  days  a  week! 
7:00  am  to  7:0G  pm  Mon  thru  Sat 
Order  Desks:  (213)  739-1130 


TOLL-FREE      TOLL-FREE 

(outside  Caltf.^       (within  Cajif.) 
800421-8045     800-2522153 


Prtctt  ihown  iit  tor  mail  of  phone  ordert; 
Wilk-in  iJi|hllv  higher. 


Goods  ^atjJecT  w  availabfltty; 
OSC  win  meet  or  beat  sfmost 
any  advertised  price  ax  long  as 
the  competition  has  the  goods 
an  hand:  not  respons/bfe  for 
typographical  errors;  prices  & 
specificatiom  subject  to  change 
without  notice:  this  ad  supercedes 
a/i  previous  ads:  min  sbpg  &  bndig 
SS.95;$endS2  for  112-pg  catalog! 


i>^ 


HEWLETT 
PACKARD 

SIBSStD 


HP-IJ 

12K  Bytn  rtindard 

B29D7A  lIKMem.  mod.  213.00 
S29a9A  MKMem.  mod,  337,00 
l29a9A   IzaKMem.iiiDd,, 537.00 

Hf.aSA       Camputer  $1985,00 

HP,12i       CqmpiHM  19B5.00 

Pto^,  Ki«nli1ic  188.00 

Piog,  leieniiiic  240,00 

Cird  rcid»  159,00 

Plinttf  297,00 

Optical  wand  99,00 

41 C  Memory  module  26,00 

41 C  Quid  mem.  mod,  £4.00 

HPIL  interface  109.00 

Catsetle  drive  437.0D 

HPILprinlei  397,00 

Prog,  scien/printE[  584,00 

Sciemilic  55,00 

Prog,  (cientific  S9,00 

Adv.  prog,  icier\tr1ic  114.QD 

Business  74.00 

Prog,  financial  119,00 

Prog,  icienttfic  114.00 

Prog,  financial  127,00 

Impact  printer  619,00 

5K"  duit  drive  1599,00 

!"  dull  drive  4499,00 

Impact  printer  2999,00 

Litter  qual,  ptr,  2999,00 

MtttnoilMROM  124,00 

Plot/print  BOM  124  00 

85-15003   I/O  ROM  23900 

85-15004   Matrix  ROM  1Z4.D0 

8515005    Adv,  prog,  ROM  12400 

85,(5007    Assembler  ROM  239.00 

B2903A      16K  mem,  module  169,00 

HP-IB  intlrface  328,00 

Serial  interface  338,00 

GPIO  interlice  408,00 

BCD  interface  408,00 

Pitillel  ;tr,  iot,  219!d0 

HP-7470A  Ki-ijiiKJ  color  grapllic  1269,00 
ptonit  w/inferfict 


HP-41C 

HP-41CV 

HP-41 

HP41 

HP-41 

t210GA 

i2170A 

S2160A 

S2161A 

1121 62A 

HP-97 

HP-32E 

HP-33C 

HP-34C 

HP37E 

HP-3BC 

HP-ne 
HP-12: 

B2905A 

B2901M 

9B95A 

2631 B 

2601 A 

65-15001 

85-15002 


82937  A 
i2939A 
32940A 
82941 A 
8294gA 


rail' 
Cosr 


S3?()  00 


$ 


229 


95 


MflTTfL  (ELErroaniK' 
iNtELliX/iSiON 

Mom  inimjteii  TV  £|jme! 
Large  vlectinn  dI  cartridges! 


NbwTI-99/4A-4BKRAM 
lOO'/i  Tl  ports  w/Extenileil  Basic 
orTI-lQGO  Re.StJOO  y/C,5$6B9.95 

Texas  Instruments 
Home  Computer 

TI-99/4A 
Only 
$29995 

RETAIL  Vo,.,  Coi 

3)4.95  339.95 
399,95  314.95 
100.00  75.00 
149,95  129.95 
499.95  394.95 
t2i.K  189.95 
399,95  319.95 
250.00    99.95 


10"  color  monitor  Itigfi  rei 
32K  memory  module 
Extended  Basic 
Soefcfi  syntltetizer 
Oisli  rrtemory  drive 
Telephone  coupler  (modem) 
Printer  (solid  stile) 
TI-LOGO 


Leedex 


Higli  Quility  Monitors  y^^^ 

Hotfii       OKriipi.cn                                                              fl*M''  C^t 

m       Ul/X.  IJMH,                                       U9.00  149,00 

»OIi    17'Cini  lIMHt                                     7£900  199,00 

Ciloil    13'Col>i,flTSCcii>p  mp>l.>irininiptiiibi493,00  359,00 

Colai  II  13"  Colof,  RBG  inpui,h>ifi  piphia.  wkt         1295.00  799,00 


9 


SANYO 

HtgKTnolution.  number  aaevWtt* 
15"  Slick  &whitE 

13]'  color  (DM  6113)  RGS.  Kiffh  Rn 
13"  color  {new)  high  qjulFitv! 
12"  G[Hn  phosphorous 
12"  Btick  &  white 

9"  BLick  &  white  (the  betl  sEk r) 

9"  Green  phosphorous 


IN  STOCK  ATARI® 

COMPUTERS 


FOR  ATARI  400  81  800- 

GHOST  HUNTER  (similar  to  Pac-Man) 

DJskS34.95    CasKne  S29.95 


Mo<u- 

BOD     16K 
BOD    4BK 
BID    Diik  drive 
Atari  VisiCalc 
825    Imfiacl  F^r 
SUPERSPECIAL- 
Retail  Sb95  00 


10B0.D0BS9.95 
1280.00  789.95 
600.00  469.95 
200.00  169.95 
1000.00  779.96 
ATARI  400  (15KI 
Your  Cost;  $299.95 


400  lang.  card  opt,  S49,9S 


ATARI 


Pro^imnuhk 

Ctiior  TV  Gimc 

Your  Cost: 

$13995 

Lai^  ictection  ol  Cassettes      Retail  $??5.00 


Aari's  93me  cartridge 

Pdc-man  isherei 


one  per  cimtfmef 

Whik  supply  Inn-ttw 
hotttst  gime  in  toMnI 


MONITORS 


ftetsil   Your  Cost 
390,00     199,00 


1195,00 
650,00 
360.00 
340,00 
235.00 
295,00 


989,00 
449,00 
269,00 
249,00 
179,00 
199.00 


Ce  commodore 

rONAPUTER  5K  PerSDiiai  Compuler  VIC^cD 
^^^'  ( Expa  nds  M  32  K)  Worki  vKilti  any  T V ! 

Retail:S300M    Your  SPECIAL  Cosf.S2S9.95 
FREE  with  Duich  of  VIC-20  one  549,50  LCD  Pen  Wjit:hl 
CommodortOatasittBRecorder 
tof  VIC-20  Your  Cast:S68,95  We  arty  all  periphefals, 
software  &  access,  for  the  VIC'20  (we  will  beat  any  price!) 


Epscai 

IHXIO 

MXtO  ntli  fiHtii 

MKIO  n 

MXtOO 

Cciptinii  ctiip 


mnnEns  v„,  c«. 

□  1995 
149,95 
«99,9S 
SS9.W 
I*9,K> 
95.00 


APPLE 


COMPUTERS 
Apple  II4SK* 
Diih  w/controller 
Oiik  w/o 

l^sal  linguige  lyniin 
Griphici  nbltt 
Sifcntype 
Family  Sytlem 
Apple  111  128K 
Prolile  5MI) 


flenil     Vour  Cost 
SI 530.00    » 139,00 


646,00 
525,00 
495,00 
795,00 
395.00 
2495,00 
3495,00 
3495.00 


549.00 
459,00 
3119,00 
669,00 
339,00 
1999,99 
2(95.01) 
2795.00 


Softwire  &  accns.  at  limilir  discouflb 
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Insight:  Atari 


Bill  Wilkinson 

Optimized  Systems  Software 

Cupertino,  CA 

This  month  has  been  a  most  hectic  one.  We  just 
finished  exhil^iting  both  our  new  and  old  products 
at  the  seventh  West  Coast  Computer  Faire.  (The 
scventli?  Is  that  possible?  I  remember  attending 
the  first!)  And,  of  course,  we  saw  many,  many, 
many  new  [>roducts  for  Atari  Computers  there. 
{Oh,  all  ligiu.  there  were  some  for  those  other 
brands,  also.)  As  I  have  said  before.  I  won't  review 
other  companies'  software  products  in  this  colimin. 
but  I  hope  my  dear  editor  uoni  object  ill  mention 
some  of  the  more  prominent  new-  hardware  prod- 
ucts. Presumably,  we  will  be  seeing  full  blown 
reviews  of  these  products  in  these  pages  in  the 
future.  And,  since  COMPUTE!  \vas  also  there,  I 
won't  do  more  than  just  ihc  mentions. 

New  Atari  Peripherals 

1  here  were  two  companies  there  with  add-on  disk 
drives  for  the  Atari:  Percom  Data  Corporation  and 
MPC  Peri]ilierals.  It  is  hoped  that  both  will  be 
delivering  douljle  densit)  drives  by  the  time  you 
read  this,  and  the  word  is  that  we  can  expect  double- 
sided,  double-density  verv  soon. 

32 R  Byte  memory  cards  were  in  abundance. 
.\nd,  of  cour,se,  there  was  already  Axlon's  RAM- 
DISK.  And  how  about  a  (i4K  card  for  the  .Atari 
400?  It's  availble  now  in  Ciermany.  I'm  not  sine 
when  and/or  how  it  will  afipear  here. 

The  long-awaited  24-by-<S()  display  (24  lines  of 
80  characters,  instead  of  Atari's  40  characters)  was 
shown  by  BITS  Corporation  (who  make  a  similar 
board  for  the  Apple  II). 

And  Stargate  Enterprises  (an  Atari  dealer 
near  Pittsburgh,  P.4)  brought  and  demonstrated 
lire  most  innovative  proioiv])e:  a  small,  radio- 
controlled  robot.  11ns  mighl  not  sound  exciting 
until  vou  realize  that  the  controlling  end  of  the 
radio  link  was  being  driven  bv  an  Atari. 

■And  wouldst  that  I  could  go  into  the  software. 
Some  of  the  latest  arcade  games  have  been,  or  are 
l)eing,  converted  to  .Atari.  .And  many  of  ihe  best 
.Apple  II  games  will  shortK  appear  for  us,  also. 
The  best  is  yet  to  come.  I  believe.  My  aching 
pocketbook. 

.Anvway...  as  a  consequence  of  all  this,  I  simply 
didn't  have  time  this  month  to  do  a  fancy,  full-blown 
program  like  last  month's.  Instead.  I  will  just  note  a 
couple  of  liie  things  I've  been  carrying  around  on 


spare  scraps  of  paper  before  they  get  lost.  But  this 
won't  be  a  short  column;  part  five  of  my  series  on 
the  internals  of  .Atari  BASIC  is  a  fairly  long  and 
complex  article  on  how  variables  are  used  and 
accessed  and  more.  Bin  first,  the  tidbits. 

Control  One  Atari  Screen 

I  am  constantly  amazed  at  the  number  of  Atari 
owners  (and  not  necessarily  new  owners)  who  are 
not  aware  that  you  can  temporarily  hah  text  screen 
output.  Iliey  are  forever  typing  LIS  f  (lor  example) 
and  then  trying  to  hit  the  BREAK  key  at  exacdy 
the  right  time.  For  shame!  You  didn't  read  vour 
manuals. 

To  temporarily  pause,  simply  hit  CONTROL- 1 
(hold  down  the  CriRL  key  and  hit  the  numeral  1 
key).  To  continue,  hit  (X)NTROL-l  again.  That's 
all  there  is  to  it. 

Now,  don't  you  feel  siliv?  Would  it  help  if  I 
told  vou  that  somebod)  had  to  tell  nie,  loo? 

Y  Not  Do  It  Later? 

Lhere  is  a  minor,  but  terribly  frustrating,  bug  in 
the  Atari  Assembier/F.ditor  cartridge.  There  is  no 
fix,  biU  it  is  relatively  easy  to  avoitl  if  one  is  aware 
of  it.  So,  if  you  haven't  already  been  bitten,  here  is 
some  bug  repellant. 

The  problem  has  to  do  with  using  the  Com- 
Pare-Y  immediate  instruction  (CPY  #xxx)  when 
using  tlic  cartridge's  debugger.  One  cannot  always 
Sle])  or  I'race  through  such  an  instruction.  Usually, 
an  attempt  to  do  so  will  cause  the  instruction  to  be 
treated  as  a  BReaK  (though  I  have  heard  tales  of 
systems  crashing). 

The  sort-of-a-sohition  is  simply  to  avoid  the 
instruction  altogether.  If  possible,  use  CFX  instead. 
Or  try  the  following: 


WAS: 
CPY  #7 


NOW: 

CPY  VALUE? 


VALUE?  .BYTE  7 

This  new  method  eats  up  two  moie  bytes  of  mem- 
orv,  but  the  CPY#  should  be  a  fairly  rare  instruction 
so  this  technique  won't  make  a  lot  of  dilference. 

Using  Print  Without  Using 

Everv  now  and  (hen.  I  see  a  routine  listed  and/or 
used  that  is  supposed  to  simulate  PRIN  F  USING 
on  a  BASIC  that  doesn't  have  such  a  cajjability. 
(For  those  of  vou  who  don't  know  what  PRINT 
USINCi  is,  suffice  to  say  that  it  is  a  very  nice  tool 
which  allows  beaiuil  iilly  formatted  numeric  out- 
put.) Well,  I  couldn't  let  these  routines  go  unchal- 
lenged, since  I  had  al.so  designed  such  a  routine 
manv  vears  ago.  So  here  is  that  routine  spruced  u\) 
for  Atari  BASIC: 

32000   REM  formatted  money 

32010  TRAP  32020  :  DIM  QNUM$(I5)  :  TRAP  40000 


THE  MOSAIC  32K  RAM  FOR  ATARI 


THE  MOSAIC 
ADVANTAGE 

MOSAIC 
3ZKRAM 

OTHER 
32KRAMS 

Works  in  both  Atari  400  &  800 

Gotd  edge  connectors  for  better 
reliability 

Fits  Atari  400  without 
modification 

Custom  components  for  better 
performance  &  reliability 

Highest  quality  components  for 
the  best  screen  clarity 
Four  year  warranty 

Designed  to  take  advantage  of 
Atari  800's  superior  bus  struaure. 

Can  be  used  with  8K,  J6K  and 
future  products. 

Allows  Atari  800  to  have  2  slots 
for  future  expansion 

Designed  so  there's  no  danger  of 
damaging  your  computer 

Designed  for  inler-board 
communication  in  Atari  800 

Easy  to  follow  instruaions  for 
simpler  no-solder  Installation  in 
Atari  400 

Available  companion  board  (S5)  to 
allow  running  32K  board 
independent  of  other  boards 

Full  flexible  memory  configuration 

■ 
■ 
■ 

y^  QUALITY 
^  RELIABILITY 
,^  FLEXIBILITY 
^  COMPATIBILITY 
^  SCREEN  CLARITY 


THE  ONLY  CHOICE 

You  own  the  best  micro  computer  available,  the  Atari*.  At  Mosaic 
we've  made  Atari  computers  our  only  business  and  have  made  our 
products  the  best  anywhere.  You've  seen  the  advantage  of  having  a 
32K  RAM  board.  The  Mosaic  32K  RAM  is  the  only  board  designed  to 
meet  your  needs  now  and  in  the  future  too.  It  has  designed-in  flexibility 
to  be  compatible  with  products  available  in  the  near  future.  See  for 
yourself.  Mosaic  is  the  only  choice  for  the  serious  Atari  owner, 

THE  BEST  SCREEN  CLARITY 

Here's  what  A.N.A.L.O.G,  magazine  had  to  say:  "Mosaic  uses,  what 
we  feel  are  the  highest  quality  components,  which  may  improve 
reliability."  and  "The  Mosaic  showed  no  sign  of  interference  and  gave 
the  best  screen  clarity." 


Atari  800 

Memoty 

Configuration 

withthc 
MOSAJC 

32k:ram 

wtth 

other  32K 

Boards 

Atari  aOO 
ConflgirMkm 

Wltht^K 

MOSAIC 
32KRAM 

With 

other 32K 

Boards 

■  l6^^J 

4BKRAM 

40K«/i[h  BASIC 

Caundge 

46K  RAM 

40KWim  BASIC 

Ci»firidgc 

40k:ram 

Dangerl  Tn>; 

Configufi^non  Cetn 
D<)mdg«  Compul?r 

■  Emp^^^B 

40KfiAM 

Dangerl  Thi^ 
Conljgui5!fOnC^n 
Damage  Compucer 

M 

48KRAM 

40ICWiin  BASIC 

Csmtdge 

Danger!  Thii 

Configur^-fEiOn  C^n 

Damage  Compui^r 

P— 1 

1  Empty            1 

li— 1 

4BK  RAM 

40KWirh  BASIC 

C^r!ficjgp 

Danger!  This 

Drimiifjc  ComfHiItT 

B  Companion  | 
■  32l^^l 

32KRAM 

Dangerl  This 
ConhguMEinnCi'^ 
Dain,iqf^Cnmpijl"f 

Now  from  your 
nearest  (Vlosaic  dealer 


$179.95 


k^mosmc 

ELECTRONICS 


Direct  from  Mosaic  S  189.95 


•Trade  )Warl(  o(  Atari,  Inc. 


1-800-547-2807 

P.O.  Box  748,  Oregon  City.  Oregon  97045  503/655-9574 
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32020  IFABS(QNUM)  >=  1E8  THEN  QNUM$  = 

STR$(QNUM)  :  RETURN 
32030  QNUM$  =  "'$ '"":  IFQNUM<0  THEN 

QNUM^  -QNUM  :QNUM$  =  "($ /  )" 

32040  QNUM$(1 1-LEN(STR$(INT(QNUM))),10)  = 

STR$(INT(QNUM)) 
32050  QNUM$(11,13)  =  STRS(100  +  INT((QNUM-INT 

(QNUM))*100  +  0.5)):QNUM$(11,11)  =  ".": 

RETURN 

Alternatively,  you  might  replace  the  last  statement 
of  line  32030  with 

QNUMS(14,I5)  =  "CR" 

NOTE:  to  facilitate  your  counting,  I  have  used 
an  up  arrow  (""")  where  you  should  type  a 
space. 

To  use  the  routine,  simply  place  the  number 
you  want  formatted  imo  QNUM  and  GOSUB 
32000.  The  routine  returns  with  the  formatted 
siring  in  QNUM$.  Some  things  to  observe  about 
the  routine:  it  uses  no  temporary  variables,  it  di- 
mensions its  own  string  (but  only  once;  notice  the 
TRAP),  it  could  he  easiiv  translated  to  any  Microsoft 
BASIC  that  allowed  MI'd$  on  the  left  side  of  the 
equal  sign. 

Inside  Atari  BASIC:  Part  V 

Last  month  we  discussed  the  seven  main  memory 
pointers  used  by  Atari  BASIC  and  BASICS  A  +  , 
and  I  promised  to  make  the  variable  table  the  main 
topic  for  this  month.  In  addition,  I  said  that  we 
would  learn  how  to  fool  BASIC  in  useful  ways. 
Many  of  the  techniques  I  will  present  this  month 
are  not  my  original  ideas:  I  must  credit  many 
sources,  including  De  Re  Atari  and  COMPU TE!'s 
First  Book  of  Atari.  However,  the  material  bears 
repeating;  and  perhaps  I  can  give  some  deeper 
insight  into  why  and  how  some  of  the  tricks  work. 

The  Structure  Of  The  Variable  Value  Table 

Please  recall  irom  pre\lous  articles  that  the  variable 
value  table  (VVT)  of  Atari  BASIC  is  kept  distinct 
from  the  variable  name  table.  The  reason  for  this  is 
to  speed  run-time  execution.  Recall  that  the  U)- 
kenized  version  of  a  variable  is  simply  the  variable's 
number  plus  128  (SO  hex),  resuldng  in  variable 
tokens  with  values  from  128  to  255  ($80  to  $FF). 
Since  each  entry  in  the  VVT  is  eight  bytes  long,  the 
conversion  from  token  to  address  within  VVT  is 
fairly  simple.  For  tho.sc  of  you  who  are  interested, 
the  following  code  segment  is  a  simplified  version 
of  the  actual  code  as  it  appeats  in  BASIC: 

;  we  enter  with  the  token  value 
;  ($80  througK  $FF)  in  A  register 


;  but  ignore  the  high  bit 

ASL 

A 

;  token  value  *  4 

ROL 

ZTEMP+1 

;  carried  into  MSB  also 

ASL 

A 

;  token  value*  8 

ROL 

ZTEMP-Hl 

;  again,  into  MSByte 

CLC 

;  (not  needed 

...  included  for  clarity) 

ADC 

VVTP 

;  add  in  LSB  of  VVT  Pointer 

STA 

ZTEMP 

;  gets  LSB  of  pointer  to  var 

LDA 

ZTEMP-hl 

ADC 

VVTP+1 

;addthetwoMSBs 

STA 

ZTEMP -hi 

;  to  obtain  complete  pointer 

LDA 

(ZTEMPKV 

; see  text 

When  we  exit  this  routine,  ZTEMP  has  become 
a  zero-page  pointer  that  points  to  the  appropriate 
eight-byte  entry  within  the  variable  value  table.  But 
just  what  does  it  point  U)?  The  A-register  contains 
the  first  byte  of  that  entry.  What  is  that  first  byte? 
Read  on... 

Since  each  entry  in  the  VVT  is  eight  bytes  long 
(yet  may  be  a  simple  nimici"ic  variable,  a  string,  or 
an  array)  obviously  the  entries  must  vary  in  con- 
tents. However,  the  first  two  bytes  always  have  the 
same  meanings.  In  particular,  the  first  byte  is  the 
"flags"  byte,  and  the  second  byte  is  a  repeat  of  the 
variable  number  (without  the  MSBit  on).  We  could 
probably  have  dispensed  with  the  repeat  of  the 
variable  number;  but  including  that  byte  made  the 
entry  size  come  out  to  eight  bytes  (more  convenient), 
and  we  found  several  uses  for  it  in  the  actual 
implementation. 

The  "flags'"  byte  is  the  heart  of  the  whole  VVT 
scheme:  until  BASIC  examines  a  variable's  flag 
byte,  it  doesn't  even  know  whether  it  is  working 
with  a  string,  array,  or  scalar.  But  note  how  neatly 
we  managed  to  arrive  at  the  end  of  the  routine 
abo\e  with  the  appropriate  flag  b)te  safely  in  the 
A-register,  where  it  can  easily  be  checked,  com- 
pared, or  whatever.  This,  then,  is  the  meaning  of 
the  individual  bits  within  the  Hags  byte: 


Bit 
Number 

0 
6 

7 


Hex 
Value 

$01 
$40 
$80 


Meaning 
(if  bit  is  on) 


LDY     #0 

STY      ZTEMP+1 

ASL      A 


;a  zero  page  temporary 
;token  value  *  2 


Array  or  String  is  DIMensioned 
this  is  an  Array 
this  is  a  String 

Note  that  there  is  no  special  flag  that  says  "this 
variable  is  a  simple  scalar  numeric."  Instead,  the 
absence  of  all  flags  (i.e.,  a  $00  byte)  is  used  to  indi- 
cate such  variables.  Since  we  have  now  used  the 
first  two  bytes  of  each  VVT  entry,  we  now  have  to 
figure  out  what  to  do  with  the  remaining  six  bytes. 
It  is  no  coincidence  that  Atari  floating  point  num- 
bers consist  of  six  bytes  (a  one  byte  exponent  and  a 
five  byte  mantissa):  that  numeric  size  was  purposely 
chosen  as  one  that  gave  a  reasonable  degree  of 
accuracy  as  well  as  reasonable  efficiency  on  the 
VVT  layout.  (Yes,  I  know,  seven  bytes  would  have 
worked  well  also,  especially  if  we  hadn't  used  the 
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The  above  is  a  graphics  8  screen  printout  on  the  EPSON,  witii  our  new  AESD  Il(tm). 
It  was  drawn  with  Versawriter  graphics  tablet. 
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002  ATARI  EPSON  SCREEN  DUMP  II 

This  is  a  screen  dump  program  which  allows  you  to  copy 
anything  from  the  screen.  It  also  supports  all  graphics 
modes  and  text  modes.  It  supports  all  the  features  of  the 
EPSON(tm)  MX-80  and  MX-100.  The  program  is  in  machine 

language  and  Is  relocatable (C)  $26.95 

(D)  $29.95 

007  DOWNLOADER 

This  is  a  true  SMART  TERMINAL  EMULATOR  PROGRAM 
which  allows  you  to  upload  and  download  files  between 
computers  and  save  to  DISK,  CASSETTE,  or  a  PRINTER. 
ALSO  WORKS  WITH  THE  D.C.  HAY'S  SMARTMODEM. 

(C)  $26,95 

(D)  $29.95 

009  ELECTRONIC  CALCULATOR 

This  program  is  a  tool  for  the  electronics  hobbyist.  It  makes 
the  necessary  resistive  and  capacitive  calculations  for  both 
series  and  parallel  circuits.  It  shows  formula,  decodes 
resistors,  plus  power  calculations  for  both  AC  and  DC 

circuits (C)  $19.95 

(D)$21.95 


011  ELBBARCS 

This  is  a  word  game  program  which  is  in  high  resolution 

graphics (C)  $19.95 

(D)  $21.95 

012  UTILITY  PAK  1 

These  four  utility's  are  for  the  serious  programmer.  XREF 
is  a  variable  cross  reference  utility  which  tells  you  where 
and  when  a  variable  is  used  in  a  program.  VARIABLE- 
CHANGER  is  a  program  that  allows  you  to  easily  change 
the  name  of  any  or  all  of  the  variables  in  your  program.  Lister 

and  Denumber  are  also  included (C)  $19.95 

(D)  $21.95 

013  PIE  BAR  UTILITY 

This  utility  is  designed  to  provide  a  screen  dump  capability 
for  the  ATARI®  GRAPH  IT(tm)  using  EPSON®  MX-80 
printer.  Features  STORAGE  and  RECALL  of  both  Pie  and 
Bar  Charts.  Runs  in  32K  of  RAM  Screen  Dump  feature  can 

be  used  separately  in  24K  of  RAM (C)  $19.95 

(D)$21.95 

014  BACKUP  MASTER 

A  machine  language  program  that  allows  you  to  make 
backup  copies  of  boot  load  diskettes.  Also  displays  any  sec- 
tors that  the  disk  drive  had  trouble  reading  and  skips  over 
them (D)  $39.95 


CDiriPUTEH  flEE  SDfTKIflHE 


9433  GEORGIA  AVE. 

SILVER  SPRINGS,  MD  20910 

(301)  588-6565 


CASH,  CERTIFIED  CHECK, 

MASTERCARD  &  VISA  ACCEPTED 

FOR  IMMEDIATE  SHIPMENT. 


PERSONAL  CHECKS 
ALLOW  10  DAYS  TO  CLEAR. 
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BYTE  NUMBER 

0 

1 

SCALARS 

00 

vnum 

STRINGS 

80/81 

vnum 

ARRAYS 

40/41 

vnum 

redundant  variable  number.  Oh  well.) 

So  scalar  numeric  variables  obviously  have 
their  value  contained  directly  in  the  VVT  (hence 
the  name,  variable  value  table).  But  what  about 
strings  and  arrays,  which  might  be  any  size?  The 
answer  is  yet  anotlier  set  of  pointers,  etc.  Before 
proceeding,  let  us  examine  the  layout  of  the  three 
kinds  of  VVT  entries,  including  the  already- 
disciLssed  .scalar  type: 


2       3       14       5  16       7 

(floating  point  #,  6  byies) 
address   I  LENgth     I  DIM 
address      DIMl  +  1      DIM2+1 


For  strings  and  arrays,  bvte  zero  {the  flag 
byte),  varies  depending  upon  whether  or  not  the 
variable  has  yet  been  DIMensioned.  (Incidentally, 
BASIC  alwavs  resets  bit  zero  of  the  flag  bvte  anfl 
zeros  bytes  two  through  seven  for  all  variables 
whenever  you  tell  it  to  RUN  a  program.) 

The  "address"  in  bytes  two  and  three  of  string 
and  array  variables  is  7wt  the  actual  address  where 
the  string  or  array  is  located.  Instead,  it  is  actually 
an  olfsei  (or,  i(  you  piefcr,  relative  addiess)  within 
the  string/array  space  allocated  to  the  piogram. 
Recall  from  last  month  that  location  S8C  (140 
decimal),  names  S  lARP  (STring  and  ARray 
Pointer),  points  to  the  base  location  of  such  allocated 
space.  Thus,  for  example,  when  BASIC  receives  a 
rccjtiest  for  "ADR(\X$)".  it  simply  uses  the  variable 
number  (for  XX$,  which  was  generated  when  the 
program  was  typed  in)  to  index  into  VVT  (as  above), 
and  then  retrieves  the  "address'  from  the  VVT 
entry  and  adds  it  to  the  current  contents  of 
STARP. 

For  strings,  the  length  and  dimension  values 
seem  obvious:  the  DIM  vakie  is  what  you  specify 
with  the  BASIC  DIM  statement,  and  the  length  is 
the  same  as  ihai  returned  by  the  LEN  function. 

For  arrays,  we  need  note  that  DIM  I  and  DIM2 
are  as  specified  bv  the  programmer  in  the  DIM 
statement  [e.g.,  DIM  ARRAV(3,4)  ].  The  reasons 
they  are  incremented  by  one  in  VVT  are  twofold:  a 
zero  value  is  used  to  indicate  "dimension  not  in 
use"  (ohviouslv  onlv  ellective  for  DIMi^,  since  Hag 
bit  0  will  not  be  set  il  neither  is  in  use)  also,  since 
the  zeroeth  clement  of  an  array  is  accessible 
(whereas  the  zeroelli  character  of  a  string  is  not). 
using  DIM  +  1  makes  out-of- range  comparisons 
easier. 

And  that's  it.  There  really  are  no  other  magic 
tricks  or  secrets.  Once  DIMensioned.  strings  and 
arrays  don't  change  their  offsets  (relative  addresses) 
or  dimensions.  There  are  no  secret  flag  bits  that 
mean  funny  tilings.  Turning  on  the  MSBit  of  the 
variable  niunber  only  spells  disaster.  I  really  have 
told  all. 


Making  Use  Of  What  We  Know 

BASIC  is  not  smart  enough  to  check  entries  in 
these  tables  for  validity.  It  assumes  that  once  you 
have  declared  and/or  DIMensioned  a  variable  the 
VVT  entry  is  correct  (it  must  bc-B.^SIC  made  it 
so).  Thus  the  implication  is  that  one  can  go  change 
various  values  in  VVT  and  BASIC  will  believe  the 
changes.  So  let's  examine  what  we  can  change  and 
what  efTects  (good  and  bad)  such  changes  will 
have. 

First,  as  usual,  some  cautions:  BASIC  DIMen- 
sions  variables  in  the  order  the  programmer 
specifies.  Thus  "DIM  A$(100),B(10)"  will  ensure 
thai  the  address  of  array  B  will  be  100  higher  I  ban 
that  of  string  A$.  Neat,  sweet,  petite.  H<m>rvi'>;  tiie 
order  in  which  variables  appear  in  the  VVT  (and 
Variable  Name  Table)  depends  entirelv  upon  the 
ordei"  in  which  tlie  user  ENTERED  his  piogram. 
An  example: 

NEW 

20  A  =  0 

40   DIMB$(10) 

10   DIMC$(10) 

30   DIMD(10 

LIST 

[and  BASIC  responds  with: 

10  DIMCS(IO) 
20  A  =  0 
30  DIMD(IO) 
40  DIMB$(IO) 

Assuming  that  you  typed  in  the  tines  above  in 
the  order  indicated,  the  variables  shown  would 
appear  in  VVT  in  alpfiabetical  order  (A.BS,C$,D). 
But,  if  you  RUN  the  program,  the  DIMensioned 
variables  would  use  string/array  space  as  follows: 

C$,  10  bytes,  offset  0  from  STARP 
D(),  66  bytes,  offset  10  from  STARP 
B$,     1 0  bytes,  offset  76  from  STARP 

Though  you  can  figure  out  this  correspondence 

(especially  if  you  list  the  variable  name  table,  with  a 
short  program  in  Atari  BASIC  or  with  TV.\R  in 
BASIC  A  4- ),  it  is  probably  not  what  you  would 
most  desire.  It  would  be  handy  if  the  VVT  order 
and  the  string/array  space  order  were  ihe  same. 
Solution:  (I)  Place  all  your  DIMensions  first  in  the 
program,  ahead  of  all  scalar  assignments.  (2)  TIST 
yoin-  program  to  disk  or  cassette,  NEW,  and 
reENTER  -  thus  insuring  that  the  order  you  see 
the  variables  in  your  program  listing  is  the  same 
oiclei'  that  they  appear  in  the  VVT.  From  here  on 
in  this  article  I  will  assume  that  you  have  taken 
these  measures,  .so  that  variable  number  zero  is 
aLso  the  first  variable  DIMensioned,  etc. 

So  let's  try  making  our  fust  change.  The 
simplest  thing  to  change  is  STARP,  the  master 
STring/ARray  Pointer.  A  simple  program  is  prob- 


FOR  16K  ATARI  400/800 

•  A  fast  action  player  vs.  player  game  of  space  combat 

•  Realistic  gravity  and  orbital  mechanics 

•  Extensive  use  of  Atari  Graphics  and  sounds 

•  100%  Mactiirte  Lar}gijage 

•  Up  to  four  players 

•  Four  strj//  levels 

•  Four  battle  modes 

•  Simple  ioysticl(  controls 


Disk  or  cassette 

$29.95  at  your  local 

computer  store,  or  send 

check  or  money  order 

directly  to  Apogee 

Sottware. 

Dealer  inquiries  invHed 


Challenge  your  friends  or  neighborhood  aliens  in  an 
out-of-this-world  game  of  skill  and  daring.  Attack  with 
your  Photon  missiles.  Protect  yourself  with  shields. 
Maneuver  with  your  thruslers  or  enter  hyperspace  1o 
avoid  damage  or  destruction. 


Add  $1.00  for  shipping. 
Add  6%  tax  in  California 


Atari,  Atari  400.  and  Atari  800  are 
registered  tradeinarlts  of  Atari,  inc. 


OGEE  SOFTWARE 


961  5  Fanalone  Ave 
CnaiswoMh.  CA  9i3n 
Pr^one  (2131882  9358 
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BUDGETMASTER  ($34.95) 

t  Is  a  professional  budgeting  tool  geared  todevelopanid  maintain 
even  the  most  complex  budgel.  At  the  same  time,  the  easy  to 
read  manual  and  Ihe  friendly  prompts  allow  even  the  beginning 
budgeler  without  computer  experience  to  develop  a  budgel  to 
meet  their  needs. 

•  includes  the  option  for  hardcopy  printout ofafiyoftfee  39differ- 
ent  displays  as  well  as  an  option  tesaw  yourdala  to  cassette  or 
diskette. 

•  requires  32K  RAM 
CHECKBALANCER  ($16.95) 

•  although  theperfect  companion  program  to  ihe  Budgetmaster, 
stands  alone  as  a  great  tool  to  balance  your  checking  ac- 
counKs],  with  a  monthly  breakdown  of  your  spending  pattern, 

•  allows  you  lo  store  your  spending  analysis  to  tape  or  diskette,  or 
use  Checkbalancer  in  conjunction  with  the  Budgemaster, 
and  automatically  rewrite  the  expense  data  of  the  latler  pro- 
gram process, 

•  requires  16K  RAM 

BUY  BOTH  PROGRAMS  TOGETHER  FOR  $39.95  AND  SAVE  S1 1.95!!! 

Sendcheckor  money  order  plus  $1 .50  for  shipping  and  handling 

and  save  C.O.D.  fee  (Sorry,  no  credit  cards) 

Ohio  Residertts  Add  Sales  Tax 

(DEALER  iNQUIRIES  WELCOME) 

5^.,n.;o.  ^ojUiu,.®'P.O,BoxZ5621'GarfieldHts„Ohio44125 


(21S)  581-9359 


'Atiri  is  I  TrKJHiwk  o(  Atirl,  tnc 


THE  OLD 
TOOK'S  SECRET 


Journey  back  to  the  third  age  of  middle  earth.  What  really 
happened  before  the  adventures  of  Bilbo  and  Frodo  in  the  "Lord 
of  the  Rings"?  Find  out  as  you  unravel  the  ever-changing 
mysteries  in  "The  Old  look's  Secret."  (disk  only) 

Don't  IVIiss... 

INVENTORY  CONTROL  -  380  items  (more  on  multiple  disks). 
Sort,  print,  manipulate  stock.  A  great  business  program  for  Atari 
owners.  (We  use  it  for  ourselves!) 

ACCOUNTS  RECEIVABLE  -  Sorts,  prints  billings,  ages  accounts 
30,60,90  days,  1 5  transactions  per  month.       ^ 

seeN 

™Ri*  software 


All  Programs    $39.95  each 
Tape  or  Disk  48k  req. 
Dealer  Inquiries  Welcome 
'Trademark  of  Atari,  Inc. 


3272  E.  Anaheim  St. 

Long  Beach,  CA  90804 

(213)438-7469 

(10a.m.  to  5p.m.) 


Ai nrmammmtim 
/     m               m 

ATARI 

400 16K J319.00 

400YOURSto32Kor48K  CALL 

800  (16K)  659.00 

410  RECORDER  84.00 

810  DISK  DRIVE  449.00 

850  INTERFACE  169.00 

830  MODEM 149.00 

825  PRINTER 575.00 

481  ENTERTAINER  KIT 85.00 

482  EDUCATOR  KIT 125.00 

483  PROGRAMMER'S  KIT 60.00 

484  COMMUNICATOR  KIT 309.00 

Prices  subject  to  change  without  notice. 
Shipping  extra.  No  tax  out  of  state. 
Ca.  residents  add  appropriate  taxes. 

WE  ARE  AN  AUTHORIZED  ATARI  SALES  AND 
SERVICE  CENTER 


COMPUTERTIME,  INC. 

P.O.  Box  216 
Kentfleid,  CA  94914 


CALL  TOLL-FREE 
In  California 


800-227-2520 
800-772-4064 
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ably  the  easiest  way  to  demonstrate  what  we  can  do: 

100  DIM  A$(24*40)  :  A$(24*40)  =  CHR$(0) 

no  WAIT  =  900 

120  A$(1,24)  =  "THIS  IS  ORIGINAL  A$  !!!  " 

130  A$(25)  =  A$ 

140  PRINT  A$  :  GOSUB  WAIT 

150  SAV140  =  PEEK(140):SAV141=PEEK(141) 

160  TEMP  =  PEEK(560)  +  256*PEEK(561)  +  4 

170  POKE  140,PEEK(TEMP)  :  POKE  141, PEEK 

(TEMP+1) 

180  PRINT  CHR$(125); 

190  A$(1,11)  =  "HI  there...":  GOSUB  WAIT 

200  AS(12)  =  A$:  GOSUB  WAIT 

210  POKE  140,SAV140  :  POKE  141.SAV141 

220  PRINT  A$ 

230  END 

900  REM  WAIT  SUBROUTINE 

910  POKE  20,0  :  POKE  19,0 

920  1FNOTPEEK(19)THEN920 

930  RETURN 

BASIC  A  +  users  might  prefer  to  delete  line  160 
and  change  the  following  lines: 

150  savHO  =  dpeek(I40) 

170  dpoke  140,dpeek(dpeek(560)  +  4) 

210  dpoke  140,savl40 

910  dpoke  19,0 

"  'Simple',  he  said.  Who's  he  kidding!"  Honest, 
it's  simpler  than  it  looks.  Lines  100  through  140 
simply  initialize  A$  to  an  identifiable,  printable 
string  and  print  it.  The  WAIT  routine  is  simply  to 
give  you  time  to  see  what's  happening.  Note  that 
A$  is  DIMensioned  to  exactly  the  same  size  (in 
bytes)  as  screen  memory.  We  then  save  BASIC'S 
STARP  value  and  replace  it  with  the  address  of  the 
screen  (lines  150  through  170).  Since  A$  is  the  first 
item  in  string/array  space,  its  offset  is  zero.  Thus 
pointing  STARP  to  the  screen  points  A$  to  the 
screen. 

We  then  clear  the  screen  and  initialize  A$ 
again  -  to  a  short  string.  Notice  the  effect  on  the 
screen:  capital  letters  and  symb<jls  are  jumbled 
because  of  the  translation  done  on  characters  to  be 
displayed.  (Recall  that  Atari  has  three  different 
internal  codes:  keyboard  code,  AT  ASCII  code, 
and  screen  code.  Normally  we  are  only  aware  of 
AT  ASCII,  since  the  OS  ROMs  do  all  the  conver- 
sions for  us.) 

At  line  200,  we  proliferate  our  short  string 
throughout  all  of  A$  -  look  at  the  effect  on  the 
.screen.  Finally,  lines  210  through  2:^0,  we  restore 
STARP  to  its  original  value  and  print  what  BASIC 
believes  to  be  the  value  of  A$.  Surprised? 

As  interesting  as  all  the  above  is,  it  is  of  at  best 
limited  use:  moving  all  of  string/array  space  at 
once  is  dangerous.  In  our  example  above,  if  there 
had  been  a  second  string  DIMensioned,  it  would 
have  been  reaching  above  screen  memory,  into 
never-never  land.  Let  me  know  if  you  can  find  a 
real  use  for  the  technique. 


A  better  technique  would  be  one  which  would 
allow  us  to  adjust  the  addresses  of  individual  strings 
(or  arrays).  While  a  little  more  complex,  the  task  is 
certainly  doable.  Our  first  task  is  to  find  a  variable's 
location  in  the  VVT.  If  the  variable  number  is  "n", 
then  its  VVT  address  is  [VVTP]  +  8*n  (where 
"[...]"  means  "the  contents  of ..."). 

In  BASIC: 

PEEK(  1 34)  +  256*PEEK(  135)  +  8*n 

or  BASIC  A  +  : 

dpeek(134)  +  8*n 

We  can  then  add  on  the  byte  offset  to  the  particular 
element  we  want  and  play  our  fiui  and  games. 
Again,  a  sample  program  might  be  the  best  place 
to  start: 

100  DIM  A$(1025),B$(I025)  :  A$(1025)  =  CHR$(0)  : 

B$  =  A$ 
110  STARP  =  PEEK(140)  +  256*PEEK(141) 
120  VVTP  =  PEEK(134)  +  256*PEEK(135) 
130  CHARSET^  14*4096:  REM  HEX  EOOO 
140  VNUM  =  1  :  REM  the  variable  number  of  B$ 
150  LET  NEWOFFSETB  =  CHARSET- STARP 
160  TEMPI  =  INT(NEWOFFSETB/256) 
170  TEMP2  =  NEWOFFSETB-256*TEMPl 
180  POKE  VVTP  +  VNUM*8  +  2,TEMP2:  POKE 

VVTP  +  VNUM*8  +  3,TEMP1 
190  A$  =  B$ 
200  PRINT  ADR{BS),CHARSET 

optionally,  in  B.'\SIC  A  +  : 

100  dim  a$(1024),b$(1024)  :  aS(1024)  =  chrS(0) :  b$  =  a$ 

110  starp=:dpeek(I40) 

120  vvtp  =  dpeek{134) 

130  charset=  14*4096 

140  vnum=  1 

180  dpoke  vvtp-l-vnum*8  +  2,charset-starp 

190  a$  =  b$ 

200  print  adr(b$),charset 

equivalently: 

100  DIMA$(1024) 

110  CHARSET=  14*4096 

120  FOR  1=1  TO  1024 

130  A$(I)  =  CHR$(PEEK(CHARSET  +  11)) 

140  NEXT  I 

or  again,  optionally,  in  BASIC  A  +  : 

100  dim  a$(1024)  :  a$(I024)  =  chr$(0) 
110  move  14*4096,  adr(a$),  1024 

The  intent  of  all  four  of  the  above  program 
fragments  is  the  same:  to  move  the  Atari  character 
set  font  from  ROM  (at  $E000)  into  the  string  A$. 
The  third  method  will  probably  be  the  most  familiar 
to  most  of  you.  Unfortunately,  it  is  also  the  slowest. 
The  fourth  method,  admittedly  is  clearest  in  BASIC 
A  +  ,  though:  its  line  1  10  summarizes  what  we  are 
trying  to  do  in  each  ol  the  other  three. 

The  first  method  is  of  course  the  one  which 
deserves  our  attention  since  it  relates  to  this  article. 

Line  100  simply  allocates  and  initializes  our 


two  strings.  We  must  DIMension 
these  strings  one  greater  than  we 
need  because  of  the  bug  in  Atari 
BASIC  which  moves  too  few  bytes 
when  string  movements  involve 
moving  exact  multiples  of  256 
bytes.  Lines  110  and  120  simply 
get  the  current  values  of  the  two 
pointers  that  we  need,  VVTP  and 
STARP. 

Lines  130  and  140  actually 
simply  set  up  some  constants.  The 
Atari  character  set  is  always  lo- 
cated at  $E000,  of  course.  The 
VNUM  is  set  to  one,  in  accordance 
to  what  we  noted  above.  Be  careful! 
The  VNUM  will  not  necessarily  be 
one  if  you  did  not  type  this  pro- 
gram in  the  order  shown!  When 
all  else  fails,  use  LIST  and 
reENTER. 

We  use  line  150  to  figure  out 
how  much  B$  must  move  (and  it 
will  always  move  "up,"  since  the 
ROM  is  always  above  the  RAM) 
and  then  calculate  its  new  "offset" 
within  STARP.  Of  course,  it  is 
now  actually  outside  of  string/ 
array  space,  but  BASIC  doesn't 
know  that.  Why  shotild  it  care? 

Unfortunately,  lines  160  and 
170  are  needed  in  Atari  BASIC 
(and  most  other  BASICs)  to  man- 
ipulate 16-bit  numbers  into  diges- 
tible, byte-sized  pieces. 

Finally,  with  line  180  we 
establish  B$  as  pointing  to  the 
character  set  memory.  Line  190 
moves  the  entire  1025  bytes,  with 
one  simple  operation,  from  there 
to  the  waiting  arms  of  A$,  in  RAM, 
where  it  can  be  manipulated. 

With  Atari  BASIC  (and, 
indeed,  with  most  BASICs),  the 
only  other  way  to  get  the  speed 
demonstrated  here  is  to  write  an 
assembly  language  subroutine  to 
do  the  move.  Obviously,  if  you 
were  simply  moving  the  character 
set  once,  this  is  not  the  way  to  do 
it.  But  if  you  are  interested  in 
manipulating  a  lot  of  different 
memory  areas  with  great  speed 
(player  missile  graphics?  multiple 
screens?),  this  works. 

A  couple  of  comments:  We 
did  not  really  need  to  DIMension 


The  aliens  have  swept  undefeated  across  the  galaxy. 
You  are  an  enterprising  star  ship  captain  —  the  final 
defender  of  space. 

As  the  aliens  attack,  you  launch  a  deadly  barrage  of 
missiles.  Flankers  swoop  down  on  your  position. 
Maneuvering  to  avoid  the  counterattack,  you 
disintegrate  their  ships  with  your  magnetic  repellers. 

As  your  skill  Improves,  the  attackers  Increase  their 
speed.  And  as  a  last  resort,  the  aliens  use  their 
invisible  ray  to  slow  the  speed  of  your  missile 
launcher. 

GALACTIC  CHASE  provides  Atari  owners  with  the 
most  challenging  one  or  two  person  game  in  the 
galaxy. 

A. 

ATARI 

Atari  400/800  16k.  Written  in  machine  language.  Requires  joysticks. 

Payment:  Personal  Checks— allow  three  weeks  to  clear. 

American  Enpress.  Visa.  &  Master  Charge — iridude  all  numbers  on  card.  Please  include  phone 
number  with  all  orders.  24.95  for  cassette  or  29,95  for  disk  plus  2.00  shippmg.  Michigan 
residents  add  4%. 

Check  (he  dealer  in  youf  (ocal  galaify.  Deader  inquiries  encouraged. 

Galactic  Chase  ©  1981  Stedek  Software. 
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and  set  up  B$  in  our  example. 
After  all,  as  long  as  we  are  faking 
the  address,  why  not  fake  the 
DIMension,  LENgth,  and  flags  as 
well?  We  could  accomplish  all  that 
this  way: 

POKE  VVTP+  8*VNLIM,  65:  REM  say 

B$  is  dimensioned  ($41),  see  above) 
POKE  VVTP  +  8* VNUM  +  4,1:  REM 

Isb  of  1025  ($0401),  the  length 
POKE  VVTP  +  8* VNUM  +  5,4:  REM 

msb  of  ditto 
POKE  VVTP  +  8*VNUM  +  6,1:  REM 
and  the  DIM  is  the  same  as  the  len 
POKE  VVTP  +  8*VNUM  +  7,4:REM 

msb  of  the  DIMM 

Now  we  have  fooled  BASIC 
into  thinking  B$  is  set  up  properly 
but  we  haven't  actually  used  any 
memory  for  it.  P.S.:  can  yoti  think 
of  any  reasons  to  have  two  vari- 
ables pointing  to  the  same  memory 
space?  A  string  and  an  array 
pointing  the  same  space?  We'll 
discuss  all  that  next  month.  C 
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Subscriber  Services 


Please  Help  us  seive  you  better:  if  you 
need  to  contact  us  for  any  of  the  reasons 
listed  below,  write  to  us  at: 

COMPUTE!  Magazine 

P.O.  Box  5406 
Greensboro,  NC  27403 

or  call  ttie  Toll  Free  number  listed  below. 

Change  Of  Address.  Pleose  allow  us 
6-8  weeks  to  effect  the  change;  send 
your  current  mailing  label  along  with 
your  new  address. 

Renewat  Should  you  wish  to  renew  your 
COMPUTE!  subscription  before  we 
remind  you  to,  send  your  current  mailing 
label  with  payment  or  charge  number 
or  coll  the  Toll  Free  number  listed  below. 

New  Subscription.  A  one  year  (1 2  month) 
US  subscription  to  COMPUTE!  is  $20.00  !2 
years,  S36.00.  3  years,  S54.00.  For  sub- 
scription rates  outside  the  US.  see  staff 
page).  Send  us  your  name  and  address 
or  call  the  Toll  Free  number  listed  below. 

Delivery  Problems.  If  you  receive  dupli- 
cate issues  of  COMPUTE!,  if  you  experi- 
ence late  delivery  or  if  you  hove  prob- 
lems with  your  subscription,  please  call 
the  toll  Free  number  listed  below. 

COMPUTE! 
800-334-0868 

in  NC  919-975-9809 


QUALITY  PRODUCTS  FOR  ATARI  COMPUTERS 

wiftWaheX 

FROM    SWIFTY    SOFTWARE 
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ORDERED  BY  NASA 

Yes,  the  National 
Aeronautics  and  Space  Ad- 
minsitration  selected  these 
three  quality  products. 


HARDWARE 


il^ 


TW 


DISK  JEHTRT 

An  Ln1HlB04nl  digital  aCCnSAfy  tw  your  ATARI  810  [>sk 
DfivQ.  lets  you  54l«ctivfly  ^rWt  data  to  both  kOh  of  single 
sided  ano  write  p'OHcted  (>isks  DISK  SENJRY  annul  harm 
yoiK  drive  »  disks.  Instills  inO  teftwves  easily,  no  soldering 
required.  DISK  SENTRY'S  LED  signals  system  ssalus.  pftun- 
ting  accidental  erasure  of  data.  DISK  SENTRy  is  a  convenient 
push  button  Mrrite-pretBct  overnde  which  can  pay  for  itself 
oiiti  your  first  Diu  01  disks  U9  95 


SWIFTV  TACH  MAStERIM 

An  accurate  disk  ipted  diaijtiostic  ulilily  program  designee 
specilicaliy  lor  ATARI  610  Osk  Drives  Provides  easy-to- 
read  visual  mdicalmn  ol  Ihe  speed  ot  any  drive  connecled 
to  your  system  Using  Itie  accuracy  ol  ma:rMre  language. 
TACH  MASTER  Ois&lays  live  RPM  readings  per  second 
sviih  a  working  tachorneler  accurate  to  v.  RPM  Allows 
you  to  ad|U5l  your  drivelsl  lo  lactory  specs  easily  and  al 
any  rime  in  the  convenience  lA  your  owr^  riome  Comes 
complete  with  easy  lolollow  user's  manual    S29  9S 


SWFTY  BATALINK  ^* 

High  Quality  Sman  Terminal  Communications  program  Easy 
to  use  Multi-Option.  Menu  Drivefl  Full  pertormartce 
uploading/downloading  Works  in  Duplex  or  Simplex  rrwles 
supporting  ASCII  and  ATASCll  transmission  fainter  Dump. 
Screen  Dump  and  Disk  Search  options  Use  as  remote  ter- 
mmai  Send/receive  and  itan  prograrr^s  and  data  files  $av«s 
corrrecl  lime  charges  wdh  commercLai  services  f^uires 
24KRAM,  810  Disk  Drhre.  BM  Inieitace  oi  egurvalenl,  8J0« 
other  300  Baud  modem  iPnnteroptiooall$39  95 


1^ 


HAUNTED  HILL  ^     PERSONAL  DATA  HANAeEMEHT 

In  ttiis  super  game  you  fight  bats  and  ghosts  in  "^  flLE-lT  t  '" 


* 


the  dark  of  a  cemetery.  This  eiciting,  all 
machine  language  game  has  arcade  quality 
graphics  and  speed.  Requires  Joystick,  DISK 
ONLY.  $29.95 

TM 
TRIVIA  TREK 

A  multiple  choice  game  of  trivia  for  one  or  two 
players  or  teams.  Comes  complete  with  fifty 
calegories  of  trivia  questions  and  over  two 
thousand  multiple  choice  answers.  A  program 
for  creating  your  own  trivia  questions  and  an- 
swers is  also  included.  Play  it  for  fun,  test  your 
knowledge  or  entertain  friends.  Parents  and 
teachers  can  also  make  up  questions.  Great  al 
parties.  32K  Disk  Only.  $29,95 


UTIUTIES 

DISHrtTE  INVENTDflY  SYSTEHl  ^" 

Use  (his  system  to  gain  control  of  your  expar^ing 
disk/program  inventoty.  Qui:l»ly  gel  locations  ot  single  or 
multiple  copies  ol  your  programs  a/id  all  your  valuahie  hies 
An  invaluati^e  tool,  this  system  is  easy  and  coovenienl  lo  use 
and  10  update.  24K  disk  system  required.  $34  9S  Pnnter 
suggesled 

swimr  UTILITIES 

A  valuable  colleciioti  ol  programming  utiltttes  for  the  ATARI 
Orogramroer  This  DISK  ONLV  package  includes  il  of 
F^rogramming  Aids  i  and  additional  programs  designed  to 
make  programming  time  more  efficient  Special  MENU 
program  runs  both  saved  and  listed  programs  REM 
REMOVER  eliminaies  REM  statements  so  programs  take  less 
core  and  run  faster  PflINT  a25  and  PfllNTEPS  custom  pnnt 
programs  prepare  condensed,  indented  and  paginated 
program  listings  or  your  ATARI  825  or  EPSON  WX-aO  prm- 
ter. Listings  ideittity  machine  code,  graphics  and  inverse 
VKMD  characters.  VARIABLE  LIST  and  VARIABLE  PRINT 
programs  help  you  prepare  alphaOeiued  annotated  list  ot  your 
program  vanables.  A  delete  lines  utility  provides  convenience 
of  line  deletion  while  a  DOS  CALLER  gives  you  convenient  ac- 
cess lo  many  DOS  utilities  whtle  your  program  is  in  core 
DiskirsI  prepares  disk  ^cket  latwis  Many  ol  tnese  programs 
work  coresident  with  each  other  and  wdh  your  program  Disk 
OrrvB  and  minimum  ot  Z4K  required   $29  95 

PDHMMMINfl  AIDS  MCMBE  I  ''* 

Four  utility  programs  to  hvlp  increase  programming  efficiency 
ind  learn  more  apouj  your  computer  RENUMBER  handles 
references  and  even  variables .  Generates  Diagnostic  Tables 
lor  programming  error  detection  PROGRAM  DECODER. 
DECIMAL  to  BCD  and  BCD  10  DECIMAL  programs  give  ytlu  a 
practical  way  of  studying  internal  program  representation  and 
ATARI  numtier-conversion  procedures  Comes  with  com- 
prehensnre  user's  manual  16K  cassette  $14  95.  24K  disk 
S19.95 


This  Is  Jerry  White's  poffular  database  system 
for  filing  and  managing  personal  and  financial 
information.  Create,  store,  manipulate  and 
retrieve  all  types  of  data.  Special  finani:ial  entry 
and  report  programs  create  a  powerful  personal 
accounting  system.  Monthly  Bar  Graph 
program  shows  financial  data  on  the  screen 
and/or  printer.  Supports  up  to  lour  dish  drives  as 
well  as  the  Axlon  Ramdisk  (if  you  have  one). 
Mailing  list  program  generates  mailing  labels  In 
one  or  two  across  format.  Extensively 
documented  in  a  ring  binder.  24K  Disk  and  Prin- 
ter. $49.95  -t  $3.50  for  sh>pplr)o  and  handling. 

FUM-l-MHESn'"' 

WORDCAMES,  POSSIBLE  and  LEAPFROG  giving  you  hours  Ol 
tun.  challenge  jnd  entertainment  wOflOGAMES,  two  games 
m  one.  contains  GUESSIT  -  a  deductive  alpnabehc  reasoning 
game  lor  one  or  two  players  and  WORtUUMBLE  a  muhipte 
word  descrambling  puzzle  witti  play-on-word  tiints  and 
mystery  answers.  Instructions  show  how  you  can  subslliulD 
your  own  words  Use  POSSIBLE  lo  help  descramble  word 
lumb^e  pu?iles  or  to  create  your  own  All  letter/number  com- 
binations Of  permutalions  ol  input  are  printed  to  screen  or  op- 
lional  pnnter  LEAPFROG  is  a  Chinese-Checkei  type  jumping 
game  in  which  you  try  lo  position  two  sets  of  animated  lum- 
ping frogs  in  a  minimum  numbei  of  moves  16K  Cassette 
J19  95,  24K  Disk  $24  95  Disk  verskin  of  GUESSIT  works 
with  VOTRAX  Type  '  n  "  TALK  A  real  Crowd  pieaser 

COMIMSOONISpaceSiMiae  kt^Mtmn  $«1h  TM 

Real-lime  Space  Fligni  Simulaiions 

COWINe  SOON!  TheFanty  ftiuielm'"' 

AN  easy  to  use  linancial  package. 

ACCESSORIES 

VINYL  DUST  COVERS 

Custom  sewn  upholstery  grade  vinyl  dirst 
covers  for  ATARI  800  and  400  computers  and 
the  810  and  825  peripherals.  Protecting  your 
etjulpment  when  not  in  use,  these  crisp  black 
covers  go  well  with  any  decor.  Specify  mo(Jel|s| 
when  ordering.  $14.95  each. 
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send  check  or   money   order   including   $2.50 
Shipping  and  Handling  to: 

SWIFTY  SOFTWARE,  INC 

64  BROAO  HOLLOW  SOAO         ~ 

MELVILLf.  MY.  11747 
(ilE)  H9-9141 
N,Y,  HttkMrttt  add  7V>%  uln lu 
0  laiid  ler  lr*e  catiletM  de*lererderiiiidc.e.d.'iicnpti4 
B©19B1.  1982  SwilTy  Software,  Inc 
SnotE:  ATARI'    is  a  registered  trademark  ot  Atart  Inc  ,  a 
\  Warner  Communications  Company  and  all  references  to 
X  ATARI*  should  be  so  noted. 
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THE  PURCHASING  SERVICE  FOR  HOME  d  BUSINESS  COMPUTERS 

1247  LINCOLN  BLVD.  SUITE  F,  SANTA  MONICA,  CA.  90401    (213)  451-6069 

youry^yy^PI  connection 

Unicomm  provides  unique  and  personal  services  to  assist  you  in  the 
purchase  of  products  that  will  best  suit  your  needs.   Solutions  are 
a  large  part  of  the  computer  field.   Unicomm  encourages  you  to  use 
their  services  as  your  personal  consultants. 

Thru  major  user  groups  Unicomm  can  supply  you  with  the  latest 
information  available  on  hardware  technology  and  the  largest 
selection  of  software  in  the  country.   All  hardware  carries 
a  30  day  guarantee  and  exchange  privileges  on  all  software. 

Unicomm  publishes  a  quarterly  newsletter  to  keep  you 
abreast  of  the  latest  news  and  information  in  this 
everchanging  industry.   To  receive  your 
call  or  mail  in  your  name  and  address 


-/l^-t'i^    UjJuLi<J._.\_^ 


Robert  Williamson 

PRESIDENT 
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COMPUTEJ's  Listing  Conventions 


Many  "(  the  pnjgrams  which  are  listed  in  COMPUTE!  use 
special  keys  (cursor  control  keys,  color  key.s,  etc.)  To  make  it 
easy  to  tell  exacth  what  should  be  typed  in  when  copying  a 
program  into  the  computer,  we  have  established  the  following 
listing  conventions. 

For  The  Atari 

All  the  editing  and  cursor  control  characters  are  spelled  out 
and  surrounded  by  brackets  in  the  program  listings:  KXEAR) 
for  "clear  screen."  Other  characters,  such  as  CTRL-T  (the 
"ball"  character)  will  be  listed  as  the  "normal"  character,  but  it 
will  be  within  lirackets:  {'D.  A  series  oi'i<leniical  control 
characters  will  be  indicated  by  a  niuiiber  within  the  brackets: 
1  :U)()VV'N)  means  (vpe  KSC  CLR.SOR-DOWN  three  times; 
{  12  Rl  would  mean  typeCriRL-R  twelve  times.  Remember  to 
press  the  ESC;  (escape)  key  before  each  cursor  control  kev.  If 
you  should  see  {  ESC5  itself  in  a  program  listing,  you  would 
press  HSt:  twice. 

Two  of  the  control  characters.  {  =  )  and  ( -)  ,  should  be 
shifted.  .'Vny  reverse  field  text  will  be  enclosed  within  vertical 
lines.  (In  other  words,  any  lime  you  see  a  vertical  line  within  a 
program  listing  in  COMPUTE!,  press  the  Atari  logo  key  fAS.) 
Atari  Conventions 

{CLEf«>=  SHIFT-<  (Clear  Screen) 

CIJP)=  CTRL-minus  (Cltsot  Up> 

<I}Om>=  CTRL-e<wal5  (Cursor  Douri) 

{LEFT}=  CTRL-p1u5  <Cu-sor  left) 

£RIGHT>=  CTRL-asterisic  (Cursor-  ri^t) 

{BACK  £}=  BACK  S  (Back  space) 

<DeLETD=  CTRL-DELETE  (Delete  d^aracter) 

{DEL  LItt%=  SHIFT-DELETE  (Delete  Line) 
{INSERT;=  CTra.-INSEftT  (Insert  character) 

{IHS  LI>€>=  SHIFT-IfSERT  (Insert  line) 
{ESC}=  ESC  (ESCapfi  kea  pressed  twice) 
nAB>=  TAB  (Tab  kea) 
{CLR  Tf8}=  CTra.-TAe  (Clear  tab  settine) 
{SET  Tfle>=  SHin-Tfe  (Set  tab  stop) 
{BELD=  CTRL-2  (Rins  buzzo") 

For  PET/CBM/VIC 

tienerally,  any  PK  i7CBM/\'I(;  program  listings  will  contain 
bracketed  words  which  spell  out  any  special  characters: 
{  DOVVNl  would  mean  to  press  the  cursor-down  kev; 
(;U>()VVNl  would  mean  to  press  the  cursor-down  key  three 
limes. 

To  inrlicaie  that  a  kev  should  be  shifti'd  (holfl  down  the 
SHIFT  V.v\  while  pressing  the  other  kev),  the  kev  would  be 
underlined  in  oui'  listing.  For  example,  S  would  mean  to  ty[)e 
the  S  kev  while  holding  the  shift  kev.  This  would  result  in  tlie 
"heart"  graphics  symbol  appearing  on  your  screen. 

Sometimes  in  a  program  listing,  especially  within  quoted 
text  when  a  line  runs  over  into  the  next  line,  it  is  difficult  to 
tell  where  the  first  line  ends.  How  m;niv  times  should  you  type 
the  SPAC^F,  bar>  In  our  convention,  when  a  line  breaks  in  this 
way,  the  -  symbol  shows  exactly  wliere  it  broke.  For  example: 

100    PRINT    "TO    START    THE    GAME       ~ 

YOU    HAY    HIT   ANY    OF    THE    KEYS 

ON    YOUR    KEYBOARD." 
shows  thai  the  program's  author  inleiided  lor  vou  lo  type  two 
spaces  after  the  word  CAME. 

For  The  Apple 

Programs  listed  as  "Microsoft"  are  written  for  the  PET/CBM, 


Ap[)le.  OSl,  etc.  ."Mthoiigb  the  progriims  are  general  in  nature, 
you  may  need  to  make  a  lew  changes  lor  ihem  to  run  correctly 
on  your  ,\pple.  .Microsoft  BASIC  programs  written  for  the 
PtT/t^BM  sometimes  contain  special  cursor  control  characters, 
rhe  following  table  shows  equivalent  .Apple  words.  Notice 
that  these  .Apple  commands  are  outsidr  quotations  (and  even 
separate  from  a  PRINT  statement).  PRIX  r"[RVS]VOU 
WON"  becomes  INVERSE:  PRINr"YOU  WON":NORMAL 

[CLEAR[  (Clear  Screen)  HOME 

[DOWN]  (Cursor  down) 
Apple  II  -H:  Call -922 
POKE  37,PEEK(37)-i-(PEEK(37)<23) 

[UP]  (Cursor  up) 

POKE  37.PEEK(37)-(PEEK(37)>())) 

[LEFT!  (Cursor  left)  PRINT  CHRS(8): 

[RIGHT]  (Cursor  right) 
PRINT  CHR$(2!) 

[RVS]   (Inverse  videixin.  Turns  off  auuimaticallv  altera 
carriage  return.  To  be  sale,  unn  off  inverse  video  after 
the  print  statement  with  NORMAT  unless  (he  PRIK  T 
statement  ends  with  a  semicolon.) 
INVERSE 

[OFF]  (Inverse  video  off)  NORMAL 

Shifted  characters  can  represent  either  graphics  characters 
or  uppercase  letters.  If  within  text,  just  use  the  non-shifted 
character,  otherwise  substitute  a  spate.  Some  "generali/ed" 
programs  contain  a  POKE  such  as  POKE  59468,14.  Omit 
these  from  the  program  when  typing  il  in.  One  final  note:  vou 
will  probably  want  lo  insert  a  (|uestion  mark  or  colon  within  ;ui 
INPL'T  prompt.  PET/t:BM  and  many  other  BASICs  auiomat- 
ically  print  a  (|uestion  mark: 

INPUT  "WHAT  IS  YOUR  NAME";N$ 

becomes 
INPUT  "WHAT  IS  YOUR  NAME?";N$ 


All  Commodore  Machines 

Clear  Screen    (CLEAR) 
Home  Cursor!  HOME) 
Cursor  Up        (UP) 
Cursor  Down  [  DOWN ) 
Cursor  Right  (RIGHT) 

VIC  Conventions 

Set  Color  To  Black  ( B  LK ) 
Set  Color  To  White  (WHT) 
Set  Color  To  Red  (RED) 
Set  Color  To  Cyan  (CYN) 
Set  Color  To  PurpIelPUR} 
Set  Color  To  Green  (GRN) 
Set  Color  To  Blue  {  B  LU  } 
Set  Color  To  Yellow  {  Y  E  L } 
Function  One  { Fl } 

8032/Fat  40  Conventions 


Set  Window  Top  f  SET 
Set  Window  Bottom  {  SET 
Scroll  Up  (SCR 

Scroll  Down  (  SCR 

Insert  Line 
Delete  Line 


TOPS 
BOTl 
UP) 
DOWN) 
( INST  LINE) 
{DEL  LINE) 


Cursor  Left  (LEFT) 

I  nsert  Character    (INST) 
Delete  Character    (DEL) 
Reverse  Field  On  I  RVS) 
Reverse  Field  Off  (  OFF ) 


Function  Two  IF21 

Function  Three  {F3} 

Function  Four  {  F*! } 

Function  Five  i  F  5  } 

Function  Six  !  F6  ) 

Function  Seven  (F7) 

Function  Eight  (F8) 
Any  Non-implemented 

Function  (  N I M } 


Erase  To  Beginning {  ERASE    BEG  1 
Erase  To  End  {ERASE    END) 

Toggle  Tab  {TGL    TAB) 

Tab  (TAB) 

Escape  Key  (ESC) 
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COMPUTE!  Back  Issues 


Here  are  some  of  the  applications,  tutorials, 
and  games  from  available  back  issues  of 
COMPUTE!.  Each  issue  contains  much, 
much  more  than  there's  space  here  to  list, 
but  here  are  some  highlights: 


January,  1981:  Load  PET  Programs  Into 
The  Apple  U,  Player-Missile  Graphics  for 
Atari,  The  Atari  DOS,  The  Kernel  of  the 
OSl  Operating  System,  Fixing  LOADing 
Problems  on  the  PET,  Spooling  with  the 
PET  Disk,  Expanding  KIM. 

February,  1981 :  Simulating  PRINT  USING, 
Using  the  Atari  as  a  Terminal  for  Telecom- 
munications, Attach  a  Printer  to  the  Atari, 
Double  Density  Graphing  on  CIP,  Commo- 
dore Disk  Systems,  PET  Crash  Prevention, 
A  15i  Apple  11  Clock. 

March,  1981:  Machine  Language  Pro- 
gramming for  Beginners,  Getting  the  Most 
from  your  PET  Cassette  Deck,  Apple  and 
PASCAL,  Flipping  your  Apple  Disk, 
Designing  y9ur  own  Atari  Character  Sets, 
Renumber  for  Atari,  An  Atari  Disassembler, 
Six-gun  Shootout  Game  for  OSI  CIP,  PET 
Machine  Language  Graphics. 

April,  1981 :  How  to  be  a  VIC  Expert, 

Resolving  the  Applesoft  and  Hires  Graphics 
Memory'  Conflicts,  Atari  SupetCube,  String 
Arrays  in  Atari,  Memory  Partition  in  PET, 
Pet  Relative  Files,  Working  with  BASIC 
4.0,  Commodore  File  I/O,  ROM  Expansion 
for  Commodore  PET. 

May,  1981:  Named  GOSUB/GOTO  in 
Applesoft,  Generaring  Lower  Case  Text  on 
Apple  II,  Copy  Atari  Screens  to  the  Printer, 
Disk  Directory  Printer  for  Atari,  Realtime 
Clock  on  Atari,  PET  BASIC  Delete  Utility, 
PET  Calculated  Bar  Graphs,  Running  40 
Column  Programs  on  a  CBM  8032. 

June,  1981:  Computer  Using  Educators 
(CUE)  on  Software  Pricing,  Apple  II  Hires 
Character  Generator,  Ever-  expanding 
Apple  Power,  Color  Burst  for  Atari,  Mixing 
Atari  Graphics  Modes  0  and  8,  Relocating 
PET  BASIC  Programs,  An  Assembler  In 
BASIC  for  PET,  QuadraPET:  Multitasking? 

July,  1981:  Home  Heating  and  Cooling, 

Animating  Integer  BASIC  Lores  Graphics, 
The  Apple  Hires  Shape  Writer,  Adding  a 
Voice  Track  to  Atari  Programs,  Machine 
Language  Atari  Joystick  Driver,  Four  Screen 
Utilities  for  the  PET,  Saving  Machine 


Language  Programs  on  PET  Tape  Headers, 
Commodore  ROM  Systems,  The  Voracious 
Butterfly  on  OSl, 

August,  1981:  Minimiie  Code  and  Maximize 
Speed,  Apple  Disk  Motor  Control,  A 
Cassette  Tape  Monitor  for  the  Apple,  Easy 
Reading  of  the  Atari  Joystick,  Blockade 
Game  for  the  Atari,  Atari  Sound  Utility, 
The  CBM  "Fat  40,"  Keyword  for  PET,  CBM/ 
PET  Loading,  Chaining,  and  Overlaying. 

September,  1981:  The  Column  Calculator, 

What  is  a  Modem  and  Why  Do  I  Need 
One?,  PET,  Apple,  Atari:  On  Speaking 
Terms,  A  Tape  "EXEC"  for  Applesoft,  A 
Self-altering  Program  for  Apple  II,  Posi- 
tioning P/M  Graphics  and  Regular  Graphics 
in  Memory,  An  Atari  BASIC  Sort,  Shoot, 
an  Arcade  Game  for  Atari,  Exploring  OSI's 
Video  Routine,  PET  Tape  Append  and 
Renumber,  All  About  LOADing  PET 
Cassettes. 

October,  1981:  Automatic  DATA  State- 
ments for  CBM  and  Atari,  VIC  News, 
Undeletable  Lines  on  Apple,  PET,  VIC, 
Budgeting  on  the  Apple,  Switching  Cleanly 
from  Text  to  Graphics  on  Apple,  Atari 
Cassette  Boot-tapes,  Atari  Variable  Name 
Utility,  Atari  Program  Library,  Train  your 
PET  to  Run  VIC  Programs,  Interface  a  BSR 
Remote  Control  System  to  PET,  A  General 
Purpose  BCD  to  Binary  Routine,  Converting 
to  Fat-40  PET. 

November,  1981:  SuperPet:  A  Preview, 
Japanese  Micros:  A  First  Look,  Introduction 
to  Binary  Numbers,  An  Apple  Primer,  Page 
Flipper  for  Apple,  An  Atari  Database 
System,  A  Program  for  Writing  Programs  on 
the  Atari,  Atari  Textplot,  OSI  Relocation, 
The  PET  Speaks,  Inversion  Partitioning,  A 
Personal  News  Service  on  PET,  Bits,  Bytes, 
and  Basic  Boole. 

December,  1981:  Saving  Fuel  $$  (Multiple 
Computers;  versions  for  Apple,  PET,  and 
Atari),  Unscramble  Game  (multiple 
computers).  Maze  Generator  (multiple 
computers),  Animating  Applesoft  Graphics, 
A  Simple  Printer  Interface  for  the  Apple  II, 
A  Simple  Atari  Wordprocessor,  Adding 
High  Speed  Vertical  Positioning  to  Atari  P/ 
M  Graphics,  OSl  Supercursor,  A  Look  At 
SuperPET,  Supermen  for  PET/CBM,  PET 
Mine  Maze  Game. 

January,  1982:  Invest  (multiple  computers). 
Developing  a  Business  Algorithm  (multiple 


computers),  Apple  Addresses,  Lowercase 
with  Unmodified- Apple,  Cryptogram  Game 
for  Atari,  Superfont:  Design  Special 
Character  Sets  on  Atari,  PET  Repairs  for 
the  Amateur,  Micromon  for  PET,  Self- 
modifying Programs  in  PET  BASIC,  Tiny- 
mon:  a  VIC  Monitor,  Vic  Color  Tips,  VIC 
Memory  Map,  ZAP;  A  VIC  Game. 

February,  1982:  Insurance  Inventory 
(multiple  computers).  Musical  Transposition 
(multiple  computers),  Multitasking 
Emulator  (multiple  computers).  Disassemble 
Apple  Programs  from  BASIC,  Plotting 
Polar  Graphs  on  Apple,  Atari  P/M  Graphics 
Made  Easy,  Atari  PILOT,  Put  A  Rainbow 
in  your  Atari,  Marquee  for  PET,  PET  Disk 
Disassembler,  VIC  Paddles  and  Keyboard, 
VIC  Timekeeping. 

March,  1982:  Word  Hunt  Game  (multiple 
computers).  Infinite  Precision  Multiply 
(multiple  computers).  Atari  Concentration 
Game,  VIC  Starfight  Game,  CBM  BASIC 
4.0  To  Upgrade  Conversion  Kit,  Apple 
Addresses,  VIC  Maps,  EPROM  Reliability', 
Atari  Ghost  Programming,  Atari  Machine 
Language  Sort,  Random  Music  Composition 
on  PET,  Comment  Your  Apple  II  Catalog. 

April,  1982;  Track  Down  Those  Memory 
Bugs  (multiple  computers).  Shooting  Stars 
Game  (multiple  computers).  Intelligent 
Input  Subroutines  (multiple  computers), 
Ultracube  for  Atari,  Customizing  Apple's 
Copy  Program,  Using  PET/CBM  In  The 
High  School  Physics  Lab,  Grading  Exams 
on  a  Microcomputer  (multiple  computers), 
Atari  Mailing  List,  Renumber  VIC  Programs 
The  Easy  Way,  Browsing  the  VIC  Chip, 
Disk  Checkout  for  PET/CBM. 


Back  issues  are  $3.00  each  or  six  for  $15.00. 
Price  includes  freight  in  the  US.  Ourside  the 
US  add  $1 .00  per  magazine  ordered  for 
surface  postage.  $3.00  per  magazine  for 
air  mail  postage.  All  back  issues  subject  to 
availability. 

In  the  Continental  US  call 

TOLL  FREE  800-334-0868 

(In  NC  Call  919-275-9809) 

Or  write  to  COMPUTE!  Back  Issues,  P.O. 
Box  5406,  Greensboro,  NC  27403  USA. 
Prepayment  required  in  US  funds. 
MasterCard,  Visa  and  American  Express 
accepred.  North  Carolina  Residents  add  4% 
sales  tax. 
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Microcomputing 
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"The  strongest  poinis  of  this 
system  are  its  unsurpassed 

f    documentation  and  its 
human  engineering. " 
Ralph  Bresstef,  The  Paper 
■  Nov/Dec-  1981 


GAMES  FOR  VIC 

Skier  Thrill  to  downhill  skiing,  using  your  joystick  to  hit 
flags  and  avoid  obstacles.  Great  graphics.  3  levels  of  dif- 
ficulty. 

Maze  of  Mikor  Adventure-like  game  wWh  stunning 
graphics  challenges  you  to  steal  the  Warlock's  gold  as 
you  evade  the  demon. 

Tank  Wars  Match  your  wits  against  the  evasive  enemy, 
as  you  maneuver  around  obstacles  and  avoid  mines. 
Victrek  Graphics  and  sound  add  to  the  excitement  as 
you  scan  galactic  maps,  maneuver  through  star  bases, 
and  battle  klingons.  Enhanced  version  included  for  8K 
VIC. 

Pinball  Score  points  with  flippers  through  bumpers  and 
alleys.  This  game  is  the  real  thing. 

Simon  Four  squares  light  and  sound  at  random.  Then 
you  imitate  the  sequence.  It  gets  tougher  as  you  gel 
better. 

Fuel  Pirates  Protect  your  stock  of  atomic  fuel  from 
raiding  pirates  using  your  particle  cannon. 

Lazer  Blitz  Terrific  graphics  as  you  destroy  enemy  air- 
craft from  your  flying  saucer. 

Pak  Bomber  is  dropping  bombs  tKat  you  must  catch. 
Great  challenge  for  eye-to-hand  coordination. 

All  games  run  on  any  VIC  20.  Price  each  game  on 
cassette  $15.95. 


SPECIAL  ANNOUNCEMENT 

TO  OUR  CUSTOMERS  AND 

DEALERS 

HES  has  relocated  to  the  San  Fran- 
cisco Bay  Area  and  is  nov^  a  division 
of  USI  International.  We  novif  have 
greater  resources  to  provide  you  with 
excellent  software  on  cartridge, 
cassette,  or  diskette  in  superior  quali- 
ty packaging. 

Watch  for  more  exciting  products 
from  HES. 


UTILITIES  FOR  PET  &  VIC 

6502  ASSEMBLER  PACKAGE 

HESBAL  is  a  1-  or  2-pass  Assembler  using  standard 
MOS  mnemonics  and  operand  formats,  has  pseudo- 
opcodes  and  over  25  error  messages.  HESEDIT  is  a  full 
screen  text  editor  for  use  with  HESBAL  or  alone. 
Assembler  package  runs  on  PET  or  VIC  with  1  cassette 
and  minimum  8K,  (specify  PET  or  VIC).  $23.95  on 
cassette,  $26.95  on  diskette. 

HESCOM  transfers  data  and  programs  bidirectionally 
between  PETs,  VICs,  or  a  PET  and  VIC  at  3  times  the 
speed  of  the  disk.  Set  up  VIC  as  a  terminal  to  PET  and 
create  games  for  2  players.  Or  use  VIC  as  a  peripheral  to 
PET  for  hi-res  graphics  and  sound.  Only  $49.95  on 
cassette,  $52.95  on  diskette, 

HESCOUNT  monitors  BASIC  program's  execution  and 
accumulates  data.  Essential  for  debugging  and  op- 
timization. Discover  how  many  times  your  program 
looped,  and  when  IF  statements  were  true  or  false.  Fast 
execution.  Runs  on  PET  or  VIC.  On  cassette  $23.95.  On 
diskette  $26.95. 

HESCAT  Complete  hi-speed  diskette  cataloging  system. 
Five  programs  let  you  sort  names,  print  reports  3  ways, 
and  locate  file  names  in  memory  or  on  disk,  and  much 
more.  Works  with  any  PET/CBM,  16K  and  dual  drives. 
$39.95. 

HESLISTER  takes  complex  BASIC  programs  and  prints 
(to  screen  or  printer)  in  an  easily  understood  manner. 
Lets  you  analyze  BASIC  programs  to  alter  or  debug 
code.  Works  on  any  PET/CBM  and  1  disk  drive.  $23.95. 
HESPLOT  Very  fast  hi-res  graphics  subroutines  for  VIC. 
Includes  line  drawing  routines.  With  8K  VIC  plot  within 
field  of  176  X  160.  On  cassette  $15.95. 

All  products  available  at  your  dealer  or  directly  from  HES. 

Add  $2  postage.  Calif,  res.  add  6%  sales  tax. 

We  accept  VISA  and  MasterCard.  Dealer  inquiries  invited. 


Hufflon  engineered  Software 

71  Park  Lone  •  Brisbone,  Cfl  94005 
Div.  USI  Internationot  (41  5)  468-41 1 0 
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Send  today  for  your  FREE  CATALOG 

Of  VIC  and  PET/CBM  Software 

Name 

Street 

City 

State 
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Mail  to  Human  Engineered  Software 

71  Park  Lane  •   Brisbane,  CA  94005 
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Three  New 
Enhancements  For 
Commodore 
Computers 


Three  new  products  that  upgrade 
Commodore  computers  have 
been  introduced  from  England 
by  Small  Systems  Engineering, 
Inc.  ot  Mountain  View,  California. 
Called  liicSoftBox,  llardBox, 
and  Petspeed  compiler,  these 
enhanccment.s  bring  the  benefits 
of  the  widely  used  CP/M  oper- 
ating system,  Winchester  hard 
chsk  mass  storage,  multi-user 
capability,  and  high-speed  BASIC! 
compiling  to  all  PET  and  CBM 
microcomputers. 

•  The  SoftBox  permits  Com- 
modore users  to  run  the  hun- 
dreds of  CP/M  compatible  appli- 
cations packages,  as  well  as  inter- 
face with  up  to  four  Corvus 
Winchester  hard  disk  drives. 
RS232  interfacing  capability  is 
also  included. 

•  The  HardBox,  teamed  one 
to  a  computer,  will  allow  up  to  64 
users  to  access  simultaneously  the 
same  Corvus  hard  disk  storage  — 
up  to  80  Mbytes  using  the  Corvus 
Constehation  multiplexer. 

•The  Petspeed  compiler 
allows  Commodore  BASIC  pro- 
grams to  run  up  to  30  times  their 
normal  interpretive  speed.  The 
software  includes  optimization 
procedures  that  permit  faster 
execution  than  other  compilers. 

The  SoftBox,  containing  a 
Z80-based  64K  RAM  board, 
modifies  the  CP/M  operating 
system  for  the  Commodore  disk 
drive,  using  the  PET  or  CBM 
computer  itself  as  a  terminal. 
CP/M  version  2.2  software  is 


included,  and  runs  at  4MHz 
with  no  wait  states,  for  rapid 
execution. 

A  proprietary  SoftBox  sys- 
tem utility  called  NEWSYS  gives 
users  much  latitude  in  recon- 
figuring the  operating  system  for 
their  own  requirements.  Menu- 
driven  options  include  disk  drive, 
I/O,  and  RS232  assignment,  as 
well  as  allowing  the  computer  to 
emulate  a  Lear  Siegler  ADM3A, 
Televideo912,or  Hazeltine  1500 
terminal. 

Small  System's  HardBox 
device  enhances  the  PET  disk 
operating  system  (PET  DOS 
versions  1  or  2),  allowing  one  to 
four  Corvus  drives  to  emulate 


the  Commodore  floppy  disk  unit 
for  up  to  64  users. 

Seven  HardBox  utilities  are 
also  included:  user  reconfigura- 
tion, password  security,  file  trans- 
fer between  hard  disk  and  flop- 
pies, diagnostics,  and  use  of  a 
video  cassette  as  a  backup  device. 

The  Petspeed  compiler  uses 
a  four-pass  algorithm  that  gives 
priority  to  frequently  used  vari- 
ables, removes  imnecessary  code, 
and  utilizes  integer  arithmetic 
wherever  possible.  In  addition  to 
its  fast  execution,  the  compiler  is 
available  with  unrestricted  use. 
Software  writers  may  sell  their 
compiled  programs  without 
incurring  additional  royalties. 
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"The  Software  Specialists"  Introduce.... 


..RCRot; 


Sw'^^w 


STUMPER 

FEATURING  PLAYER  MISSILE,  MIXED  MODE 

^AND  TEXT  MODE  GRAPHICS,  AND  SOUND,  FOR 

1  or  2  PLAYERS.  USES  JOYSTICKS. 
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OFFERS  YOU 


PROGRAMMING 
CONSULTATION 


CALL  OR  WRITE  FOR  A  CATALOG  OF  OUR 

PROGRAMS  AND  DETAILED  INFORMATION  ON 

OUR  FREE  OFFERINGS.  SPECIALISTS  IN  SOFTWARE 

FOR  THE  ATARI'     COMPUTER.  GAMES,  UTILITIES 

AND  CUSTOM  PROGRAMMING  AVAILABLE. 

28  ORCHID  ROAD 

LEVITTOWN,N.Y.  11756 

(516)  796-1212 

MON.  -  Ffli.  9  A.M.  -  6  P.M. 

SAT.  9  A.M.  -  5  P.M.  lEASTERN  TIME) 

ADD  $2.50  SHIPPING  AND  INSURANCE.  N.Y.  RESIDENTS 

ADD  SALES  TAX.    C.D.D.  SHIPMENT  ADDITIDNAL 


ATARI  HOME  COMPUTERS 
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A 

ATARI 


ATARI  800 

16K...$679 
32K  . . . $749 
48K...$819 


4>0  Pecnider 
aiO  Disc  Dri¥e  . 
822  Prinler  ,  . .  . 
B25  Prinler  .  . . . 
B30  Modem 

820  Printef 

SSO  Inlertace  . . 


S76.M 

S44900 

S2690O 

S629  OO 

S159  00 

S2B9.00 

S-169.00 

NewD0S2Sysiem S2900 

CX30  Paddle 51800 

CX40  Joy  Slick  SieOO 

CX853  16K  RAM , S8900 

Microler.  16K  RAM S69  00 

MicrolBk  32K  RAM 5139,00 

Ramdisk  (128KI        ,    5449,00 

Inlecii  48K  Board 5249  00 

One  year  exiended  warranty S7D.00 

481  Enlenalner  . S83  00 

482  Educalor         S130.00 

483  Programmer SS7.00 

484  Communicator 5344  00 

ATARI  HOME  COMPUTER  PROGRAMS 

HOME  OFFICE 

CX404  ATARI  Word  Processot S1 19  00 

CX8t02  Calculator 529.00 

CX412  Dow  Jones  Inveslment  Evalualor  .  .  -  -  599  00 

CX4109  Graph  It.  Joystieh  optional 517.00 

CX4104  Malting  Lisl  520  00 

CX41 15  Monqaqe  &  Loan  Analysis 5t3.00 

CX4103  Statistics  1  520.00 

0X8107  Stock  Analysis  52000 

CXL401S  TeleLink  1  523,00 

HOME  STUDY 

CX4101  An  Invitation  to  Programming  1  .  S20.0D 

CX4106  An  Invitation  to  Programming  2  ,      ,        ,    523.00 

CX4117  An  Invitation  Iq  Programming  3 523,00 

CX41Q7  Biortiyttim 513.00 

Conversaliortal  Languages  lea.) 546.00 

CX41J1  Energy  Clar  513  00 

CX4114  European  Countries  &  Capitals S13  00 

CX4108  Hangman.  Joyslffik  optional S13  00 

CX4102  Kingdom 513.00 

CXL4007  Music  Composer 547.00 

CX4123Scfam.  usesjoystick  520.00 

CX41 12  Stales*  Capitals      513.00 

CX41 10  Touch  Typing    520  00 

HOME  ENTERTAINMENT 

PflC  MAN  S35  00 

CENTIPEDE -       535  00 

CAVERNS  OF  MARS 532  00 

CXL4013  Asteroids. 535  00 

CXL4Dm  Basketball 527  00 

CX4105  Blackjack 513.00 

CXL4a09  Computer  Chess 533  00 

CXL4012  Missile  Command 535,00 

CXL400a  Space  Invaders S3S.0O 

CXL4011  Star  Raiders        542,00 

CXL4006  Super  Bfeakoul 533.00 

CXL4O10  3D  TicTacToe S27.00 

CXL4O05  Video  Easel    S24.0O 

PROGRAMMING  LANGUAGES  AND  AIDS 

CXL4003  Assembler  Editor 547.00 

CXL4002  ATARI  BASIC    547,00 

CXB126  ATARI  Microsott  BASIC .570.00 

CXL4018  PILOT 572.00 

CX405  PILOT  (Educational)  5105  00 


ATARI  400 
16K...$329 
32K  . . .  $478 
48K  . . .  S555 

ATARI  PROGRAM  EXCHANGE 

Eastern  Front   41 525,50 

Avalanche    , 515,50 

Outlaw    515,50 

747  Landing  Simulaiion 515,50 

Babel 51 5,50 

Dog  Daze 51 6,50 

Downhill 516,50 

Attack !    51 5,50 

Blackjack-Casino 515,50 

Reversi  II 51 5  50 

Domination   , 515,50 

Solitare 515.50 

Disk  Fijei        ,,. 515,50 

Supersorl  515,50 

Data  Management 515,50 

Chameleon    515,50 

tnstedit 51 5,50 

Insomnia 515, 50 

My  First  Alphabet 525,50 

Mapware 518,00 

Number  Blast 511.50 

Family  Cash  Flow $15.50 

Weekly  Ptannet  , , 515.50 

Bowler's  Data  Base 513.00 

Banner  Generator , 51 1,50 

Crystal  Soltware 

Bermuda  Fantasy 526,00 

Beneath  Pyramids 520.00 

Galactic  Quest 526,00 

House  ol  Usher   520  00 

Forgotten  Island 526,00 

Haunted  Palace    533,00 

Compumax  lAcct,  Rec,  Gen.  Ledger, 

Inventory.  Payroll,  ea.) 51 10.00 

Synapse 

File  Manager  800 569,95 

Dodge  Racer 51 9,00 

Chicken 524,00 

Slime 524,00 

Nautilus 524,00 

Disk  Manager 524,00 

Fort  Apocalypse 524,00 

Assembler 539,00 

Protector   S24,0fl 

EXPy 

Ricochet 514,50 

Crush  Crumble  ft  Chomp 524.00 

Star  Warrior $29,00 

Rescue  at  Rigel ..,,,.  .524.00 

Datestones  S16.D0 

Invasion  Oriort 518,50 

Mission  Asteroid 522.00 

OnLine 

Jaw  Breaker S27.00 

Mousk  ATTACK 531 .00 

The  Mem  Step 534.00 

Sollporn 527,00 

Wiizard  &  Princess 529.00 

Arcade  Plus 

Ghost  Hunter  (cassetlel 524.00 

Ghost  Hunter  (diskl 530.00 

KByte 

K  BYTE  Krazy  Shool  Out  |HOM( 539.00 

K-DOS 569.00 

Visicalc S179.00 

Letlerperlect  (Wofd  Proccssotl 5109.00 

Data  Soft  Textwizzard , . .  569.00 


Texas  Instrument? 


TI-99/4A  ^299 


PHA21D0  R  F  Modulator 529.00 

PHP  1600  Telephone  Coupler , 5179.00 

PHP  1700  RS-232  Accessories  Interlace 5179.00 

PHP  1800  Disk  Drive  Controller 5239,00 

PHP  1650  Disk  Memory  Drive 5389.00 

PHP  2200  Memory  Enpansion  «32K  RAMI 1319.00 

PHP  1  too  Wired  RemoieContfollers  (Pair) 531,00 

32K  E»pansior\ 5329,00 

PHP  Printer  Solid  Slate 5319,00 

PHM  3006  Home  Financial  Decisions 526,00 

PHM  3013  Personal  Record  Keeping 543,00 

PHD  5001  Mailing  List S60.0C 

PHD  5021  Checkbook  Manager S18.00 

PHM  30O3  Video  Chess S60-00 

PHM  3010  Physical  Fitness $26.00 

PHM  3009  Football $26.00 

PHM  3018  Video  Games  I $26.00 

PHM  3024  Indoor  Soccer $26.00 

PHM  3025  Mind  Challengers $22.00 

PHM  3031  The  Attack S35.00 

PHM  3032  Blaslo 522.00 

PHM  3033  Blackjack  and  Poker 522.00 

PHM  3034  Hustle 522.00 

PHM  3036  Zero  Zap , 518,00 

PHM  3037  Hangman 518,00 

PHM  3038  Conned  Four 518.00 

PHM  3039  Yahlzee SZJ.OO 

Tombstone  City  21s!  Century 534,00 

Munch  Man 534,00 

T  I  INVADERS 534,00 

CAR  WARS 534.00 


Printers 

Centronics  739  1 5519,00 

Centronics  739-3 5619,00 

Diablo  630  Special 51 799,00 

Epson 

MX80  w/Grallrai 5449.00 

MX80FT    Call 

MXtOO Call 

NEC 

8023 $549.00 

7730 Call 

7720 Call 

7710 Call 

Okidata 

a2A    5499.00 

B3A    $749.00 

S4    $1129.00 

Citoh  Slarwriler 

F10-40  CPS $1469,00 

FIOSSCPS Call 

Prowriter --.,....... 5479.00 

Talley 

e024-7 $1 399.00 

8024-L 51629-00 

MPC  Apple  Parallel  Board  &  Cable 569  00 

IDS 

Paper  Tiger , , , seal! 

Prism seal! 

2  Meier  RS232-RS232 5i:9,95 

Cables  Available  For  Most  Interlacing  Purposes 

Computer  Covers 

ATTRACTIVE  DUST  COVERS  FOR  YOUR 
COMPUTER  AND  DISK  DRIVE 

Commodore  VIC-20,  56  99 

^l^'i'lOO S6,99        Commodore   8032.  514,99 

Atari  800 56,99        Commodore 

Alan  810 56,99        8050M040     510,99 

All  Atari  Covers  are  m\  Commodore  covers 

Beige.  are  Royal  Blue 


Most  software  (or  Atari  400/600  available  on  cassette  orijisk. 

computer  mail  order  west 


CALL  TOLL  FREE 


Franco 

Habia 

Espanol 


800-  648-33 1 1 

IN  NEVADA.  CALL  |702)  588-5654 

P.O.  BOX  6689.  STATE  LINE,  NEVADA  89449 


xtn 


HEWLETT 
PACKARD 


HP* 85  M899 


80  Column  PMnler S799.00 

HP*  125 SI  999.00 

HP-B3 S1 699.00 

HP'BS  16K  Memory  Module.- S169.00 

5''*  "  Dual  Master  Disc  Drive  .  . .  .  _ S1769.00 

HP-a? S1769.00 

Hard  Disk  wJFIoppy S4349.00 

Hard  Disk S3440.00 

•'Sweel  Lips"  Plolter 51149.00 

HP«41CV  Calculator  ....  $239.00 

Al  C S189.00 

lie S104.00 

12C S1 1 4.00 

34C S1 14.00 

38C S1 14.00 

HP>41  Printer S340.00 

HP1L  CALCULATOR  PERIPHEflALS 

IL  Modual S104.D0 

Digital  Cassette  ,  _ S449.00 

Prinler.P  loiter S419.00 

Card  Reader S164.00 

Optical  Wand 599.00 


NEC 

8001-A 5749.00 

6031 . .  S749.00 

6012 , S549.00 

Acccunts  Receivable  ....,,,.. 5295,00 

Word  Processing ,.,. , S395,00 

Geneol  Accourtling 5295.00 

Invenlory  Control 5295,00 

JobCosl       5295.00 


Disks 


Maiell 

MDKbo.  o!  101 536,00 

MD  II  Ibox  ol  101 S46.00 

MFD  1 18  )    544,00 

MFD  II 18-  Double  Density) 564,00 

Syncom  {box  ol  1 0l 529.00 


Apple 


Call  tor  availability  and  prices 
on  all  Apple  computers  and  peripherals. 


^commodore 


BUSINESS  MACHINES 

SOFTWARE 

Word  Pro  5  Plus S31 9.00 

Word  Pro  4  Plus S299.00 

Word  Pro  3  Plus S199.O0 

Commodare  Tax  Package .,...-,  $539.00 

Visicalc S179.0I) 

Medical  Billing 5449.00 

Ttie  Sou  rce S39.00 

0Z2  Intormalion  System , S2S9.00 

Dow  Jones  Portlolto  . , . , S129.00 

Pascal S239.00 

Legal  Time  Accounting S449.Q0 

Word  Craft  80 5289.00 

Power    S79.00 

Socket. 2. Me S20.00 

Jinsam JCall 

IWAGIS ...  SCall 

CPA SCall 

Real  Estate  Package  .........................  S799-00 

Tfie  Manager S209.00 

Sallrom SI  29.00 

BPI  Invenlory  Control 531900 

BPl  Job  Casting $31 9.00 

BPI  Payroll    $319. 00 

BPI  General  Ledger 5329.00 

Creative  I  SAM  .    .  $79.00 

Creative  General  Ledger 5229.00 

Crealive  Accounts  Receivable  .    . .  - 5229.00 

Creative  Irtventory _ . . ,  S229.0O 

VIC  20   ^249 


COMPLETE 

CALL  FOR  AVAILABILITY  AND  PRICE 
FORNEWVIC-64 

16K  VtC  Expansion S9900 

VIC  6  Pack  Program S44.O0 

VIC  1  530  Commodore  Oatasselle 569,00 

VIC  1540  Disk  Drive S499.00 

VIC  1515  VIC  Graphic  Printer .$339,00 

VIC  1210  3K  Memory  Eipander 532,00 

VIC  110  BK  Memory  Enpandei    .    .  ...553,00 

VIC  101 1  RS232C  Terminal  Interlace 543.00 

VIC  1112  VIC  IEEE  488  Interface    586.00 

VIC  1211  VIC  20  Super  Expander S53.00 

VT  232  VtCTerm  I  Terminal  Emulator S9.00 

VIC  1212  Programmeis  Aid  Cartridge 545.00 

VIC  1213  VICMON  Mactline  Language  Monitor    ,  515.00 

VIC  1901  VIC  AVENGERS 523,00 

VtC  I904SUPERSLOT 523  00 

ViC  1906  SUPER  ALIEN 523.00 

VIC  1907  SUPER  LANDER 523.00 

VIC  1908  DRAW  POKER 523.00 

VIC  1909  MIDNIGHT  DRIVE 523,00 


CBM  8032 
M039 

4032 5969,00 

4016 8769,00 

6096  Upgrade  Kit 5399.00 

Super  Pel 51599,00 

2031  $529,00 

8250  Doubled  Sided  Disk  Drive SI  699.00 

5  Megabyle  Hard  Disk S2399.00 

B050  S1299  00 

4040 S969  00 

8300  (Letter  Qualilyl 5179900 

8023 5769  00 

4022      5699  00 

Pet  to  IEEE  Cable 537  00 

IEEE  1o  IEEE  Cable 546  00 

Traclor  Feed  lor  8300 5240  00 


LLtot:.r.iL.l,-i(:fci(J(.iHLi-»-i    )-.\ 


Terminal  .       . --.------.-.---,-  $13.00 

Un  Word       ,    S13-00 

Cralix  Menagerie 511,00 

VIC  PICS        515-00 

Ticker  Tape 513.00 

Banner  Headliner 553.00 

RS232  539.00 

VT  106ARecrea1on  Pack  A    544.00 

VT107A  Home  Calculation  Pack  A 544  OO 

VT  164  Programmable  CliaraclerfGamegraphics.  512.00 

Housetiold  Finance 527  00 

VIC  Games    S1900 

VIC  Kome  Invenlory 51300 

VIC  RecJEd  II  513  00 

VL105  Introduction  to  Computing  .    .  S19  00 

VL  102  Introduction  to  BASIC  Programming  .  S19.00 

VM110  VIC  20  Pioqiammers  Belerence  Guide   .  .Sisoo 


In-Stock  items  shipped  same  day  you  call.  No  risk,  no  deposit  on  C.O.D. 
orders.  Prepaid  orders  receive  free  shipping  within  the  continental  United 
States  with  no  waiting  period  (or  certified  checks  or  money  orders.  All 
prices  shown  are  cash  prices.  Add  3%  (or  lUlastercard  and  Visa.  NV  and 
PA  residents  add  sales  tax.  All  items  subject  to  availability  and  price  change. 


Televideo 

910 5579.00 

912C   5699.00 

920C   5749.00 

925C   5749.00 

950 S939.00 

Call  lor  i;ompulers 
802  ,-- SCall 


Monitors 


Anidex12B4W 5129.00 

12 "Green. 5139.00 

13 "  Color 5349  00 

NEC 

12BiW.. 5169.00 

12"  Color _.  S339.00 

T?  10'   Color  ..  5349  00 

ZcnilliZVM  121  (Green)  St  19  00 


Modems 

Livermore  star  5119  00 

Hayes 

Smart  S239.IX) 

Clironograph 5199.00 

Novation  Aulo  ........... S239.00 

DCat        5169,00 

Cat                  .    .  .    .'    5159  00 

Micromodem  II  S279  00 

Micromodem  100  SSOI  00 


Nev.  &  Pa.  residents  add  sales  tax. 


computer  mail  order  east 


CALL  TOLL  FREE 


800-233-8950 

INTERNATIONAL  CALLS  AND  IN  PA.  CALL(717)  327-9575 

477  E.  THIRD  ST..  WILLIAMSPORT.  PA  17701 


PaUicio 

HabIa 

Espanol 
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The  SoftBox  and  HardBox 
systems  are  respectively  priced  at 
$895  and  $695.  The  Petspeed 
compiler  lists  for  $350. 


Small  Systems  Engineering,  Inc. 
71  Park  Lane 
Brisbane,  CA  94005 
(415)  468-2900 


Computer  Weaving 
From  Laurel 
Software 

A  computer  weaving  program, 
called  Video  Loom  II,  has  been 
released  by  Laurel  Software. 
With  Video  L{)om  II  and  an 
Apple  II  +  personal  computer,  a 
weaver  can  simulte  a  handloom 
design  and  see  a  high  resolution 
color  picture  of  the  resultant 
textile  in  seconds. 

The  program  is  easy  to  use. 
No  computer  experience  is  re- 
quired. The  computer,  via  a  TV 
screen,  asks  the  weaver  for  infor- 
mation about  how  the  "loom"  is  to 
be  set  up,  what  colors  are  to  be 
used,  yarn  sizes,  treadling  order, 
etc.  The  weaver  responds  by 
typing  answers  on  an  ordinary 
typewriter  kevboard. 

Once  the  loom  is  "warped" 
and  the  weaving  sequence  estab- 
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ATARI 


CM 
4/^ 


CN 
■ 


800  (i«K> 


649 


400    (16  K) 
410   Recorder 
810    Disk  Drive 

822   Printer  (THERMAL) 
825  Printer (80 COLUMN) 
830  Modem 
850   Interface 

853   Memory(i6K) 

ATARI   SOFTWARE 


319 
74 
439 
269 
589 
149 
164 

79 


4002 

4003 

4006 

4007 

4008 

4009 

4011 

4012 

4013 


BASIC   CARTfllDGE 
ASSEMBLER  EDIT 
SUPER  BREAKOUT 
MUSIC  COMPOSER 
SPACE  INVADERS 
COMPUTER  CHESS 
STAR      RAIDERS 
MISSILE  COMMAND 
ASTEROIDS 


45 
45 
33 
45 
33 
33 
37 
33 
33 


4e3 

484 
404 
405 
4106 
4117 
8126 
8121 
813 


THE   PROGRAMMER 
THE  COMMUNICATOR 
WORD  PROCESSOR 
PILOT  (EDUC) 
PROGRAMMING     2 
PROGRAMMING    3 
MICROSOFT  BASIC 
MACRO  ASSEMSEDIT 
CAVERNS  OF  MARS 


52 
299 
110 
99 
21 
21 
6b 
66 
29 


CALL  OR  WRITE  FOR   FREE  CATALOG 

COSMIC   COMPUTERS 

RD 


228  N.  PROSPECTORS 
DIAMOND  BAR,  CA 
91765 

OPEN  7  DAYS 
8am-  9pm 


UNLIMITED 

SHIPPING  EXTRA  S2  MINIMUM 
PRICES  SUBJECT  TO  CHANGE 
CALIF.  RESIDENTS  ADD   TAX 


(714)861-1265 


ATAKI  OWHERS! 

20%  OFF  ALL  SOFTWARE 

Adventure  International  '  Avalon  Hill  " 
Crystalware  "  Automated  Simulations  ' 
Arcade  Plus  '  Gebelli  Software  '  On  Line 
Systems  '  Horizon  Simulations  '  IDSI  ' 
Artworx  '  C.E.  Software 

Order  from  us  and  get: 

Free  Newsletter  -  Evaluations,  Reviews! 

No  Club  To  Join  -  No  Membership  Pees! 

Free  Catalog! 

Free  Charge  Card  Use! 

Free  Phone  Orders  (we  deduct  the  cost  of  the  call ) 

COMFAZUB: 

Retail  your  Cost 

Crush.  CPumble.andStomp         29.95  23.95 

Jawbreaker                                    29.95  23.95 

Mouseattack                                     34.95  27.95 

To  Order  Gall: 
C412)23S-2970 

Or  Write: 

MIDHASTBBJNT  SOFTWARE 

Box  247  Zfew  Florence,  FA  15944 

Send  money  order,  certified  check,  personal  check  ( allow 
two  weeks  to  clear),  C.O.D. 

Add  S2.00  shipping  per  order 

PA  residents  add  6%  sales  lax 

Prices  subject  to  change  without  notice. 
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Sixteen  Harness  Diamond  Twill 

lished,  the  computer  draws  a  full 
color  television  picture  of  the 
design.  The  designs  can  be  saved 
on  small,  inexpensive  (and  reus- 
able) magnetic  diskettes.  The 
design  images  can  easily  be  photo- 
graphed if  color  .slides  or  polaroid 
pictures  are  de.sircd. 

The  original  Video  Loom 
program,  released  in  early  1979, 
was  the  .subject  of  a  special  exhibit 
at  the  1979  Conference  of  Norih- 
ern  California  Handweavers' 
Guilds.  At  the  Lawrence  Hall  of 
Science,  in  Berkeley,  California, 
it  was  used  to  introduce  teachers, 


Englarged  View  of  a  Four  Harness  Twill 

textile  hobbyists  and  designers  to 
the  principles  of  compuler  aided 
design.  For  more  than  three 
years  it  has  been  enabling  weavers 
to  preview  their  designs  before 
going  through  the  time  con- 
suming proce.ss  of  warping  and 
creating  samples. 

The  new  version  features 
fast  machine  language  routines 
for  weaving  and  drawing,  ancl  a 
foolproof  screen  editor  for 
setting  up  the  loom.  This  means 
that  weaving  is  20  to  30  times 
faster  than  with  the  original 
program  and  that  designs  can  be 


Four  Harness  Overshot  Pattern 

changed  more  easily  than  ever. 

Video  Loom  II  simulates  a 
32  harness  loom  wilii  (i4  treadles. 
The  loom  can  be  instantly 
changed  from  rising  to  sinking 
shed.  Designs  can  be  displayed  in 
up  to  six  colors  (including  black 
and  white). 

In  addition  to  choosing  a 
threading  draft,  tieup  and 
treadling,  the  program  allows  the 
weaver  lo  \ary  warp  and  weft 
colors,  thicknesses  and  the 
spacing  between  threads.  This 
makes  it  possible  to  create  design 
images  that  look  very  much  like 


ATMI  SPECIAL  PACKAGE 

800  COMPOTER  WITH  DISK  DI^IVE  S  1,1 19.00 


ATARI  SOFTWARE 

Invif.  ro  programg.  2  24.95 

Invir.  ro  programg.3  24.95 

Microsoft  Basic  74.95 

Pilor  64.95 

Personal  Finance  59.95 

Arori  Word  Processor  1 1 9.95 

Missile  Commond  04.95 

Asteroids  34.95 

Caverns  of  Mars  3 1 .95 

UK  Letter  Perfecr  119.95 

UK  Moilrtierqe/tJrilir/  24.95 

UK  Doto  Peifec  79.95 

OS/A+  69.00 

Basic  A+  69.00 

Synopse  Filemgr.  800  79.95 

Syriopse  Dlsl<  ^to^.  24.95 

Viz  &  Princess  26.95 

The  Ne^  Step  01.95 


iiiiiiiE 


Sofrporn  Advenrure 

24.95 

Crusfi,  Oumble.  Chomp 

25.95 

Rescue  or  f^'gel 

25,95 

Compu-Motti/Deci  mols 

01.95 

Compu-Marh/Fractions 

01.95 

Compu-Reod  0.0 
LISP  2.0 

24.95 

119.95 

Text  Wizard 

79.95 

AliBobo  &  40  Ttiieves 

25,95 

QSFortti 

69,00 

Match  facers 

25,95 

Pattifinder 

29,95 

Ghost  Hunter 

26,95 

16Kr\AM 

69,95 

32KrWM 

109.95 

COMPUTERS 

Altos  600a2 

2895.00 

Norttistar  Advonroge 

coll 

Zenith  Z-69 

2149.00 

PRINTERS 

Epson  WiX-80 
Okidato  62-A 
NEC  6020A 
Dioblo  600 
NEC  3510 

MODEMS 

Hayes  AAicromodem  II 
Hayes  Smorrmodem 
Novation  DCAT 

MONITORS 

NEC  1 2"  Green 
NEC  10"  Color 
Zenith  12"  Green 

MEDIA 

Vertxitlm 
Dyson 


459.00 

449.00 

489,00 

2195,00 

1795,00 

269,00 
229,00 
159,00 

159.00 
029.00 
119,00 

25.00/box 
07.00/box 


THE  PURCHASING  SERVICE  FOR  HOME  &8USINESS COMPUTERS 

1247  LINCOLN  BLVD.  F   Dept,  I  .  SANTA  MONICA,  CA.  90401    (213)451-8089 


products  In  the  country.  Your  satisfaction  is  bodied  by  bur  30 
doy  quoranree,  ALL  PRODUCTS  DISCOUNTED  UP  TO  00%, 

COMP^E  PRICES  &  KNOWLEDGE.  No  minimun  orders,  Pleose 
odd  0%  for  shipping,  handling  6  insurance.  Showroom  by 

oppr.  only  Monday  to  Friday  9:30-5:0Oxprice5  sudjeoto  change). 


SOFTWARE 

PRESENTS 
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ATARI  24  K  DISC  ONLY  $34.95 


BY 


BILL     BOGENREIF 


800  Computer  1 6K $649.00 

410  Recorder $79.00 

850  Inlt.  Mod   $159.00 

830  Modem    $1 49.00 

Special  Software  Packages 

The  Entertainer    $64.00 

Star  Raiders,  Missile  Command, 
and  Joysticks. 

The  Programmer   S54.00 

Basic  Programming  language, 
Sell  teaching  guide  to  Basic 
and  Basic  reference  manual 

The  Educator $115.00 

410  Recorder,  Basic  programming 
language,  and  States  and  Capitals. 


TOP  SELLING  PROGRAMS 

Missile  Command $33.96 

Asleroids $33.96 

Invitation  to  Prog.  2   $16.96 

Invitation  to  Prog.  3   $16.96 

Assembler/Editor   $48.96 

Jaw  Breaker $25.95 

Cranston  Manor $24.95 

Dodge  Racer  $19.95 

Star  Raiders $39.96 

Sammy  the  Sea  Serpent $14.95 

Krazy  Shootout $35.95 

Space  Invaders    $35.95 


Call     or     write     for 
FREE  catalog. 


your 


810  Disk  Drive  $429.00 

Prices  subject  to  change 

THEAB0V6  PRICES  ARE  R3R  PRE-PAfO  ORDERS 


Software  Street 

3392  Clipper  Dr. 

Chino,CA91710 

(714)591-3061 


We  also  feature  tremendous  savings  from: 

Atari 

Atari  Program  Exchange 

Adventure  International 

Crystal 

P.D.I. 

L.J.K. 

Dynacomp 

Quality  Software 

Avalon  Hill 

Epyx 

Computer  Consultants 

Synapse 

Datasoft 

United  Software 

On-Line 

O.S.S. 

Software  Street 


Software  Street  is  your  mail  order  ATARI 
discount  center. 

Shipping  costs: 

Software  -  minimum  $2.00 

Hardware  -  prices  will  vary  (please  call) 


A 
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photographs  of  woven  textiles. 
Alternatively,  bv  u.sing  very  thick 
threads  and  wide  spaces,  a  "mag- 
nified" view  of  a  textile  can  be 
created.  This  feature  can  be  used 
by  teachers  to  realistically  display 
and  compare  the  .structures  of 
different  kinds  of  weaves. 

The  program  has  a  mode 
chat  permits  the  weaver  to  use 
the  computer's  keyboard  keys  as 
treadles.  In  this  way,  a  design  can 
be  developed  one  weft  at  a  time, 
just  as  if  a  real  loom  were  being 
used. 

During  a  weaving  session, 
all,  or  only  some,  of  the  design 
elements  can  be  saved  on  reusa- 
ble, magnetic  diskettes.  Any 
design  element  that  has  been 
saved  can  be  recalled  at  any  time. 
This  permits,  for  example,  the 
tieup  or  treadling  from  one 
pattein  to  be  combined  with  the 
threading  draft  from  another, 
without  typing  in  any  new  data. 


PET  TERMINAL  EMULATOR 

Tum  your  CBM  8032*  into  a 
ADDS  REGENT  100     " 
ADM  31     ' 
Televideo  950    " 

Baud  rates  150  to  4800; 
wittiout  d'opping  characters. 

For  BASIC  4.0  ROMS 
$175,00 

AMPLIFY,  INC. 

2325  MocBride 

towa  City,  Ic  52240 

319  351-4775 

TfodKnorks  6* 

*   CoTimcdore.  Int. 

**  Adda  R«g«n).  IrK. 

+   L«(r  Si«£^,  he. 

■n-  I9i«yi4«i&  Systwn*.  he. 


Hardcopy  printouts  of  the 
draft,  tieup,  treadling  and  all 
other  design  elements  are  avail- 
able. If  the  computer  is  equipped 
with  the  proper  accessories,  a 
graphics  printout  of  the  design 
images  can  be  obtained  at  the 
touch  of  a  key. 

Video  Loom  II  requires  a 
48K  Apple  11+  (or  an  Apple  II 
with  Applesoft  in  ROM  or  a 
Language  Card)  and  one  disk 
drive.  It  comes  on  a  DOS  3,3 
diskette  with  complete,  easy  to 
follow  instructions. 

The  cost  is  $59.95  plus  $4.00 
for  postage  and  handling.  Over- 
seas orders  should  be  paid  in  US 
currency  and  require  $10.00  for 
postage  and  handling. 

A  brochure  can  be  obtained 
by  sending  a  stamped,  self- 
addressed  envelope. 

Laurel  Software 
Suite  1234 
1310  College  Ave7iu£ 
Boulder,  Colorado  80302 
(303)  442-6363 

Atari  800  And  400 
Computers  Now 
Able  To  Handle 
Many  Personal 
And  Business 
Applications 

A  new  family  of  intelligent  inter- 
face modules  from  Compu-Mate 
will  enable  the  Atari  800  and  400 
personal  computers  to  accom- 
plisli  inanv  addiiiorral  personal 
and  l>iisiness  applications  whicli, 
until  now,  were  beyond  the  com- 
puter.s'  capabilities. 

The  first  member  of  the  new 
family  is  the  Model  CM- 1 000 
printer  interface.  This  imit  in- 
cludes one  EIA  standard  serial 
port  (standard  synchronous 
protocol)  and  one  8  bit  parallel 
port  (Centronics  compatible). 
Both  of  these  ports  are  for  use 
with  standard  serial  or  parallel 
printers,  including  letter  quality. 


The  unit  comes  with  a  simple 
customization  program  that 
allows  the  user  to  tailor  special 
control  codes  for  each  port  for 
use  with  many  popular  printers. 
The  Atari  800  and  400  computers 
no  longer  need  be  limited  to  use 
with  the  Atari  825  or  Epson  MX 
80  and  100  printers.  Additional 
features  include:  standard  baud 
rates  from  300  to  38,400,  bi- 
directional communications  for 
use  with  modems,  etc;  software 
selectable  port  addressing;  auto- 
matic powerup  compatibility  w^ith 
the  Atari  825  printer  on  the 
parallel  port,  and  Diablo  compat- 
ible printer  on  the  serial  port. 

The  second  member  is  the 
CM-1000/V.  This  unit  includes 
the  CM- 1000  printer  interface 
described  above.  In  addition,  it 
includes  an  80-column  video 
display  generator.  This  generator 
enables  the  800  and  400  com- 
puters to  perform  many  functions 
such  as  full  page  width  word 
processing  and  other  tasks  re- 
quiring an  80  column  instead  of 
a  40  column  display.  This  display 
generator  includes  many  other 
advanced  features  normally 
found  on  more  expensive  termi- 
nals. Additional  features  include: 
connects  directly  to  the  800  and 
400  video  monitor  ports;  software 
selectable  80  or  40  column  dis- 
play; full  96  .^SCII  character  set; 
upper  and  lower  case  characters 
with  below  the  line  descenders; 
reverse  video;  software  down- 
loadable cliaracter  set;  compatible 
with  any  video  display  capable  of 
80  columns. 

Features  common  to  both 


commodore 

SHOW  SPECTACULAR 


8032-32K  80  COL  CRT 

REG  $1495 

$1065 

64K  ADD-ON  MEMORY 

REG  $500 

$395 

9000  134K  SUPER  PET 

REG  $1995 

$1795 

4032  32K  40  COL  CRT 

REG  $1295 

$965 

4016  16K  40  COL  CRT 

REG  S995 

$765 

8050-DUAL  DISK  950K 

REG  $1795 

$1295 

4040-DUAL  DISK  343K 

REG  $1295 

$995 

2031-SINGLE  DISK  170K 

REG  $695 

$525 

C2N-CASSETTE  DRIVE 

REG  $75 

$65 

4022-80  COL  PRINTER 

REG  S795 

$595 

8023P-136  COL  PRINTER 

REG  S995 

$849 

8300P-40CPS  LTR  QLTY 

REG  S2250 

$1995 

8024-MANNESMAN  TALLEY 

REG  S1995 

$1595 

8024L-LETTER  TALLEY 

REG  $2495 

$1995 

25CPS-STARWRITER 

REG  $1895 

$1445 

CBM-IEEE  MODEM 

REG  $279 

$229 

VOICE  SYNTHESIZER 

REG  $395 


$329 


PET  TO  IEEE  CABLE 

REG  $39.95 

$34 

IEEE  TO  IEEE  CABLE 

REG  $49.95 

$39 

VIC  20 

REG  S299 

$265 

VIC  1540  DISK  170K 

REG  $599 

$499 

VIC  1515  30CPS  PRINTER 

REG  $395 

$349 

VIC  1011  RS  232  INTER 

REG  S49.95 

$39 

VIC  1112  IEEE  INTER 

REG  $99.95 


$79 


MATOR  SHARK 
HARD  DISK  DRIVE 


*Winchester  Disk 

*Commodore  DOS  2.5 

*24  Megabyte 

$6475 

Strobe  100  Plotter 

*PET  Interface 

*  Software  Pack 

$975 

SCHOOL  SPECIALS 

3  for  2  Pricing 

CALL  US! 

20%  Off  on  Software 


Special  pricing  on  Atari,  Apple,  Digilog,  Epson,  Hayes  Modem,  Printwheels 


PHILADELPHIA  COMPUTER  DISCOUNT® 


P.O.  Box  170   St.  Ddvids,  PA   19087   (215)687-8540 

MAIL  ORDER  PHONE  1-800-345-1289 


PREPAID  ORDERS  SHIPPED  FREE 

VISA  &  MASTERCARD  ADD  3% 

COD  ■  UPS 

PA  RESIDENTS  ADD  6%  SALES  TAX 

H1i81C 


184 


COMPUTEI 


June,  1982,  Issue  25 


interfaces  include:  no  physical 
changes  to  computers  required; 
both  interfaces  connect  directly 
to  the  computers'  standard  serial 
I/O  port;  no  cables  to  kludge  out 
of  the  computer;  both  operate 
under  DOS  2.0S  and  future  DOS 
versions.  One  year  warranty. 

The  CM-IOOO  is  priced  at 
$289.00.  The  CMOIOOO/V  is 
priced  at  $489.00.  A  kit,  (Model 
CM-IO/V)  to  upgrade  the  CM- 
1000  to  the  CM-1000/V  (adds 
video  display  generator)  is  avail- 
able for  $225.00. 

For  additional  information: 

Compu-Mate  Corp. 
6305  Arizona  Avenue 
Los  Angeles,  CA  9004 5 
(213)  991-7098 

Cash  Register 
Inventory  System 
From  Adventure 
International 

C.R.I.S.  (Cash  Register  Inventory 
System)  is  a  complete  software 
package  that  converts  an  Atari 
400  or  800  into  a  point-of-sales 
terminal. 

A  complete  inventory  control 
system,  C.R.I.S.  supports  up  to 
1000  separate  inventory  items. 
Information  on  backorders,  total 
items  sold,  items  in  stock,  stock 
ordered,  and  vendor  numbers 
are  all  instantly  accessible.  The 
activities  of  up  to  ten  salesmen 
can  be  tracked,  and  a  user- 
defined  commission  rate  indi- 
vidualized to  each  salesman  is 
available. 

The  system  also  prints  com- 
plete inventory  reports,  including 
purchase  order,  stock  inventory, 
end  of  period,  and  customer 
sales  receipts,  just  Hke  the  "Big 
Machines. " 

C.R.I.S.  comes  complete 
with  attractive  binder  and  user- 
friendly  documentation,  and  is 
completely  menu-driven.  The 
42-page  manual  leads  the  user 
step-by-step  from  initial  power- 
up  to  final  report  generation. 


For  the  small  business  owner,  it 
offers  superior  point-of-sale  and 
inventory  management. 

Adventure  International 
Depl.  G,  Box  3435 
LoHgwood,  FL  32750 
$249.95 

Graptiics  Package 
For  The  VIC-20 

Abacus  Software  announces  the 
availability  of  GRAPH  VICS 
which  gives  the  VIC  user  both 
HiResolution  and  Multicolor 
display  modes. 

GRAPHVICS  gives  you  two 
screens  —  one  for  normal  text 
and  the  other  for  graphics  dis- 
play. The  function  keys  allow 
you  to  switch  back  and  forth 
between  the  two  screens.  On  the 
graphics  screen  you  have  control 
over  24,000  individual  points. 
And  you  can  mix  both  hires  and 
multicolor  modes  on  the  same 
screen  to  create  graphic  pictures. 

GRAPHVICS  adds  18  com- 
mands to  VIC  BASIC  —  com- 
mands to  set  colors,  plot  points, 
draw  lines  and  rectangles,  and 
display  text  on  the  graphics 
screen.  The  commands  are  simple 
to  use  and  make  programming  in 
BASIC  with  GRAPHVICS  easy. 

GRAPHVICS  is  interactive 
allowing  you  to  type  the  com- 
mands at  the  keyboard  and  watch 
the  graphics  immediately  appear 
on  the  screen.  Furthermore, 
GRAPHVICS  allows  you  to  save 
any  of  your  screen  displays  to 
tape  or  disk.  You  can  restore 
those  saved  displays  for  viewing 
at  a  later  time. 

GRAPHVICS  will  run  on 
any  VIC  that  has  either  a  3K  or 
8K  expander.  It  comes  on  cassette 
or  diskette  with  the  user's  manual 
and  sample  programs. 

Price  is  $25  in  the  US  and 
Canada,  $30  elsewhere.  Postage 
is  included. 

Abacus  Software 

P.O.  Box  7211 

Grand  Rapids,  MI  49510 

(616)241-5510. 


Insoft  Announces 
Gra  FORTH:  An 
Apple  II  Graphics 
Language 

GraFORTH  is  a  graphics  pro- 
gramming language  for  enter- 
tainment, educational,  and  other 
graphics  software  creation. 
Designed  for  novices  and  profes- 
sionals alike,  GraFORTH  fea- 
tures fast  3-D  color  animation 
graphics  including  rotation, 
scale,  transposition,  and  perspec- 
tive. Character  set  graphics  are 
also  included  with  full  color, 
variable  character  sizes,  upper 
and  lower  case  text  entry,  and  a 
block  print  commancl  for  easv 
manipulation  of  large  shapes. 
Lines  are  drawn  much  faster 
than  in  BASIC  and  colored  lines 
are  never  broken.  Turtle- 
graphics  are  included  to  rapidly 
draw  line  shapes  at  any  angle.  In 
addition,  GraFORTH  has  a 
software-based  music  synthesizer 
for  adding  music  or  soutid  effects 
to  your  programs.  Music  can  be 
played  in  any  one  of  several 
possible  instrument  voices. 

GraFORTH  is  highly  struc- 
tured, providing  easy-to-read 
code  and  programs  that  are  fully 
compiled  to  machine  language 
for  fast  execution.  A  220  page 
tutorial  manual  provides  com- 
plete descriptions  of  the  pro- 
gram's operation. 

Insoft 

I0I75S.W.BarburBlvd. 
Suite  202B 
Portland,  OR  97219 

(503)  244-4181 

CUE'S  Third  Annual 
Conference 

Computer-Using  Educators  will 
sponsor  the  Third  Annual  Fall 
Conference  on  Classroom  Appli- 
cations of  Computers  in  San 
Jose,  California  on  Friday  and 
Saturday,  October  I  and  2,  1982. 


THE  MONKEY  WRENCH    FOR  ATARI 


$43.95 


A  BASIC  and  machine  language 
programmers  aid  for  BOO  users. 
Plugs  into  right  sfot  and  works 
with  ATARI  BASIC.  Adds  9  new 
direct  mode  commands  in 
eluding  auto  line  nunrbering, 
delete  tines,  change  margins, 
memorY  test,  renumber  BASIC, 
hex/dec  conversion,  cursor  ex- 
ciiange,  and  machine  language 
monitor. 
The  mcnrtor  contains  IS  commands  used  to  interact  with 
the  B5D2.  Some  are  display  meraory/regislers,  disassem- 
ble, hunt,  compare,  hex/dec  convert,  transfer  memory,  and 
printer  seUclear.  Uses  screen  editing. 

CASSETTE  BASED  MACRO 
^^         ASSEMBLER/EDITOR 

'The  Compatible  AssemWerlEditor" 

•  Macros,  Conditional  Assembly,  Siring  search  and/or 
replace,  standard  mnemonics,  (Ex:  LDA  (LABLE),  Y) 

•  Long  labels,  MOVE,  COPY,  AUTO,  DELETE,  PUT,  GET,  etc. 

EPROMS  -  HIGH  QUALITY,  NOT  JUNK 

Use  with  PET,  APPLE,  ATARI,  SYM,  AIM,  etc.  450  ns.  $6.50 
for  2716,  $12,50  for  2532. 


EPROM  PROGRAMMER 
FOR  PET  AND  ATARI  COMPUTERS 

The  BRANDING  I  RON  is  an  EPROM  programmer  especially 
designed  for  PET  and  ATARI  computers.  Programs  27 IG 
and  2532  type  EPROMs.  The  PET  version  plugs  into  the 
cassette  and  I/O  port  and  comes  with  software  which  adds 
the  programmer  commands  to  the  PET  monitor.  The 
ATARI  version  plugs  into  controller  jacks  and  comes  with 
a  lull  fledged  machine  language  monitor  which  provides 
30  commands  for  interacting  with  the  computer  and  the 
BRANDING  IROM. 

PET  -  $75.00        ATARI  -  $119.95 

5y4  INCH  SOFT 
SECTORED  DISKEnES 

Highest  quality.  We  use  them  on 

our  PETs,  APPLES,  ATARIs,  and  other  ^^H 
computers.     $22.50/10  or  $44.50/20 

PET  TERMINAL  SOFTWARE 

A  buy  you  RS-232  users  can't  pass-up.  Includes 
RS-23Z  hardware  with  a  sophisticated  software 
package.  May  be  controlled  via  keyboard  or  from 
BASIC.  A  super  buy.  $129.95 

STARWRITER  FID  DAISY  WHEEL  PRINTER 

PARALLEL  -  $1495,  RS-232  -  $1680,  TRACTORS  -  $210 


SIGNALMAN  MARK  t  DIRECT  CONNECT 
MODEM  -  $89.50 

Standard  300-baud,  fuO  duplex, 
answer/originate.  Powered  by 
long  lasting  9-volt  battery  (not 
included).  Cable  and  RS-232 
connector  included. 

MAE  SOFTWARE  DEVELOPMENT  SYSTEM 
FOR  PET,  APPLE,  ATARI    j,^ 

"The  Compatible  Assembler" 

•  Professional  system  for  developmenl  of  Machine  Lan- 
guage Programs.  31  Charaders  per  label 

•  Macro  Assembler/Text  Editor  for  Disk-based  systems. 

•  Includes  Word  Processor  for  preparation  of  Manuals,  etc 
•Standard  Mnemonics  -  Ex.:  LDA  (LABEU,  Y 

•  Conditional  Assembly,  Interactive  Assembly. 

•  Editor  has  string  searcb/search  and  replace,  auto  line 
numbering,  move,  copy,  delete,  uc/lc  capability. 

■  Relocating  Loader  to  relocate  object  modules. 

•  Designed  with  Human  Factors  Considerations. 

BEFORE  YOU  BUY  THAT  OFF-BRAND  ASSEMBLER, 
WRITE  FOR  DUR  FREE  DETAILED  SPEC  SHEET. 

FLASH .' I  EHS  HanagwKnt  has  dtcided 
to  allow  S50.00  credit  to  «M/TED 
owners  wtio  want  to  upgrade  to  WE. 
To  get  this  credit,  return  ASH/TEO 
sanual   with  onler  for  WE. 


3239  Linda  Dr. '='- 
Winston-Salem,  N.C.  27106 
(919)924-2889  (919)748-8446 
Send  for  free  catalog! 


ATARI    ATARI 


800  16K $665 

800  48K   $799 

400  16K $320 

New  Software  (or  Atari 

Temple  ot  Apshat $  30 

Apple  Panic S  23 

Rasler  Blaster  ..,,,....,.....,...$  23 

Bug  Attack ,,,,,,.,  J  23 

Bishops  Square J  23 

Graphics  Master $  30 

Dung  Beetle J  23 

Action  Ouesl t  23 

Crossfire ..........,,..$  23 

Threshold 5  3D 

Frogger. ,., ,  .S  26 

Computer  Stocks  &  Bo  ncfs S   17 

Guns  of  Fori  Defiance S   17 

MousEkattack  , . . , .S  26 

K-RazyShootouI S  36 

Jawbreaker , $  23 

Slack  Forest %  20 

Ghostly  Manor  _ S  20 

Tremendous  Discounts  on  All  ATARI 
software  from  Adventure  fntsrnetional. 
Arcade  Plus.  ARTSCI.  Automated  Simu- 
iations,  Av3!on  Ht!(.  Brodertund.  Budgeco. 
Cavalier.  Computer  Magic.  Crystal  Com- 
puter. Datasof!.  BdU'Ware,  Get)effi.  /nno- 
vatsve.  J.V.  K-Byts.  LJK.  On-Lme.  Quafity 
Software,  Spsdrum  Strategic  Simufatton. 
Subioglc,  United  Software.  Versa  Com- 
puting, Visicorp. 


Tfie  Computer  Outlet  is  an 
associate  ot  The  Computer 
Learnrng  Center  For  Chil 
dren.  We  are  experts  m 
educaffonai  Sectinotogy  arjd  can  custom- 
ize educational  software  curriculums  for 
sctiool  districts,  individual  schools,  or  for 
the  child  at  t^ome.  Ptease  contact  us 
about  your  software  and  equipment  re- 
guirements  and  feet  free  to  stop  by  our 
school  in  Las  Vegas. 

We  tiave  one  of  the  world's  largest 
educational  software  inventories  featur- 
ing our  own  Corrjputer  Learning  Center 
software^ 


Ten  Little  Robots  (ATARI)..  ... S12-95 

Preschool  Math  (ATARI) S19-95 

Funbunch(TRS-80) , Si 5.95 

Jack  &  Jill  (TRS-BO) ,..,,..., Si 2-95 


SPECIALS  OF  THE  MONTH 
BMC  13"  CoJor  Monitor $309 

Ti99/4A  Computer $325 

Axlon  Ramcram $142 

Hayes Smartmodem  ..$229 
Elephant  Disks  ..(box)S  22 


SAVE  UP  TO  35%  on  Personal 
and  Busin&ss  Computers,  Pefi- 
pherais  and  software  from  these 
te&ding  manufaclurers: 

Computers  —  Altos,  Commodore, 
Dynabyte,  Teievideo.  Texas  Instruments, 
Xerox. 

Modems  —  Hayes.  Lexicon,  Livefmore, 
Noxatlon. 

Monitors  —  AmdeK,  BMC.  NEC.  Sanyo. 

Prmters  —  Anadex,  Diablo.  Epson, 
MEC,  Okidata.  CiTOH,  QUME.  Texas  In- 
strumenls. 

Miscellaneous  —  Axlon.  Sorge  Sentry. 


The  absolute  lowest  prices  or^  all  Apple 
Software  from  Adventure  International, 
Asiar.  Artscf,  Automated  Simulations. 
Avalon  HiU.  Avant-Garde.  Beagle  BfOS-, 
Bei,  Bfoderbund.  Budgeco.  Caltlornia 
Pacific,  Cavalier  Computer,  Continental 
software.  Dakrn,  Datamost,  Datasoft, 
Delta  Software.  Denver  Software,  EDJ- 
Ware.  Gebelli,  Hayden.  Highlands  Com- 


puter. Howard  Software,  infocom.  innova- 
tive Design.  ISM.  lUS,  iJK.  Micro  Lati, 
t\/Sicro  Pro.  Microsoft.  Muse.  On- Line.  Pic- 
cadilly. Phoenix.  Software.  Quafity  Soft- 
ware, Riverbanh,  Sensible,  Sentient, 
Sierra.  Sinus.  Sir-Tech.  Sottape.  Stone- 
ware. Strategic  Simufations,  Subioglc, 
Synergistic,  Turnley,  United  Software, 
Versa    Computing,    Videx,    Visicorp.   etc. 


YOUR  ONE  STOP  MARKETPLACE 

FOR  ALL  YOUR  COMPUTER  NEEDS. 

If  not  listed,  please  ask. 

Computer  Outlet 

Park  Place  —  Upper  Level 

1095  E.  Twain  —  (702)  796-0296 

Las  Vegas,  Nevada  89109 

Call  Toll  Free  800-634-6766 

We  accept  Major  Credit  Cards 


""^^ 


^E  cammodore 

VIC20 $249 

VIC  Software 

Avenger 5  23 

Supecslo! %  23 

Super  Alien S  23 

Jupiter  LancJer .$  23 

Draw  Poker $  23 

Midnight  Drive J  23 

Starfleet  Orion S  19 

Morioc's  Tower ......,.....$  16 

Dragon's  Eye .S  19 

Spiders  of  Mars $  42 

Robot  Btasters S  30 

Meteor  flun S  AZ 

Blastoids S  15 

Amok   S  15 

Alien  Blitz S  19 

Skymalti S  12 

SpaceDivrsion $12 

LongDivision S12 

Gobbler S  19 

The  Alien  t  19 

Invader  Fall .$  17 

Stars  Wars $  14 

Laser  Wa; S  IS 

Dragon  Maze i  14 

Space  Intruders S  16 

Computer  Stocks*  Bonds %   13 

Guns  ol  Fort  Defiance   $  16 

AMI  Apple  Disk  Drives 

40  Track $345 

80  Track $399 

For  Fast  Delivery,  serrd  certified  or 
cashier  checks,  money  orders,  or  direct 
bank  wire  transfers.  Personal  checks 
allow  2  to  3  weeks  to  dear.  25%  deposit 
on  all  C.O.D.  's.  Prices  are  mail  order  only 
and  are  subject  to  change.  Shipping-Soft- 
ware fS2  00  Minimum),  hardware- calf, 
Nevada  Residents  atf  sales  tax.  Foreign 
inquiries  invited  —  add  15°/i  for  shipping. 
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Based  on  previous  years'  regis- 
tration figures,  attendance  of 
over  2000  persons  is  expected. 

The  schedule  for  Friday 
includes  numerous  workshops, 
field  trips,  school  visitations,  and 
a  keynote  speaker  at  a  banquet 
dinner;  participation  in  all  events 
is  by  pre-registration  only. 

The  schedule  for  Saturday 
includes  over  100  commercial 
exhibits,  as  well  as  workshops 
and  six  hour-long  sessions  cov- 
ering many  varied  computer- 
related  classroom  activities.  Cur- 
riculum topics  will  include  all 
levels  of  education  from  pre- 
school through  post-secondary, 
and  will  cover  a  broad  range  of 
applications  of  interest  to  the 
novice  and  the  experienced 
computer  user. 

Computer-Using  Educators 
is  a  non-profit  corporation 
founded  in  1978,  with  over  3000 
member-educators  in  all  but  five 
states.  More  information  con- 


cerning membership  or  the  Con- 
ference can  be  had  by  writing  to: 

Don  McKell 
Conference  Coordinator 
Computer-  Using  Educators 
P.O.  Box  18547 
San  Jose,  CA  95158 

Computer 
Magazine  Index 
Special  Edition 
Released 

Twenty-four  magazines  are 
indexed  in  the  1980-81  special 
edition  of  The  Periodical  Guide  for 
Computerists. 

The  "Computerist"  is  exten- 
sively cross-referenced,  easy  to 
use  and  lists  major  articles,  prod- 
uct reviews,  editorials  and  miscel- 
laneous items  published  in  24 
computer  and  electronics 
magazines  in  1980  and  1981. 
Over  10,000  entries  are  included 


in  the  latest  edition  of  the  "Com- 
puterist" which  retails  for  $1 1.95. 

The  "Computerist"  index 
was  first  published  in  1976  by 
Berg  Publications  of  Bolhell, 
Washington.  ACE,  the  new  pub- 
lisher, is  a  small  publishing  firm 
located  in  rural  southern  Oregon, 
using  a  NorthStar  microcompu- 
ter to  compile  and  generate 
index  publications. 

ACE  is  issuing  the  double 
1980-81  edition  of  the  index  as 
its  introductory  edition.  ACE 
expects  to  publish  the  index 
annually  and  to  add  to  the 
number  of  magazines  listed  in 
future  editions. 

More  information  and  copies 
of  the  1980-81  "Periodical  Guide 
for  Computerists"  at  $  1 1 .95  and 
back  issues  of  the  "Computerist" 
at  $5.00  each  are  available  from: 

Applegate  Computer  Enterprises 

P.O.Box288N 

Applegate,  OR  97530 


ATARI  800" 


16K  $669 
32K  $749 
48K  $819 


ATARI  400" 

16K  $319 


A 

ATARI 

A  Wamef  CotTHTiufiicalrtXiS  Compaxiy  \^ 


^Z.  commodore 

COMPUTER 


VIC'20 


The  friendly  compulcr 

$249 


Hardware 

410  Program  Recorder 79 

825  SO  Column  Printer 639 

820  40  CoLumn  Printer   269 

830  Modem   155 

850  Interface  159 

16K  RAM   79 

Games 

Missile  Command    .  34'° 

Space  Invaders    ....  34^" 

Star  Raiders     36'" 

Caverns  of  Mars    ...  31^'^ 


^ 


ATARI  810 " 
Disk  Drive 

$449 


24" 
20^' 


Spectrum 

Galactic  disk 

Galactic cassette 

Automated  Simulations 

Ciusll.  Crumble  &  Chomp    cassette  or  disk  24'" 
Ricochet cassette  or  disk  16^" 


VlCDlskDrlw!  499 

VlCDatasette  69 

Avenger   23*^ 

Superslot 23'" 

Super  Allen  23"' 

Jupiter  Lander 23'" 

Draw  Poker   23><' 

PRirfTER  SPECIAL 

C.ITOH  ProMriter  S539.00 

Parallel  (NEC  PC  80231 

Zenith  12"  Green  Monitor   129"" 


Chess    34'" 


Pac  Man    .  . 
Centipede 
Asteroids    . 

Software 

Entertainer 
Educator 


34" 
34" 
34" 


Programmer  54"" 


79»» 
l^goih       Communicator   ... 

On-Line  Systems 

Hi-ResADV2  Wlz&  Prlncets    disk 

Frogger  disk 

Soft  Pom  Adventure disk 

Tlireshold   disk 

Jawbreaker  cassette  or  disk 


319"' 


Prices  Are  For  Phone/Mail  Order  Only.  No  Sales  Tax  On  Out  of  State 
Orders.  Ordering  Information:  We  accept  VISA/ Mastercard,  Cashier  or 
Certified  Check,  Money  Order,  or  Personal  Check  (Allow  14  dat^s  to  clear).  Add 
3%  for  Shipping,  Handling  &  Insurance,  Calif.  Residents  Add  6%  Sales  Tax, 
Credit  Card  Orders  Add  3%  Surcharge.  We  Ship  All  Orders  UPS.  Catalog  $1™ 


QPORT  N'  ^»a2„„v,„Bu,™s.,.« 

QOUND  Grand  Terrace,  C A  92 ■ 

^  ELECTRONICS       (7i4)  vsaosse 


Lyco  Computer  Marketing  &  Consultants 

We  Specialize  in  Quality;,  Knowledge,  Service,  and  Microcomputers 

717-435-5197 ^^^^^_^^_ 


ATARI 


PROGRAM     of  the  MONTH 


LYCO 

FEATURE 

K  BYTE'S  K-Razy  Shoot-Out       $35.00 

AN  ACTION-PACKED  ENTERTAINMENT  MAZE  ROM  PROGRAM  INVOLVING  ALIEN 
DROIDS  ATTACKING  FROM  ALLDIRECTIONS.  QUICKLr  POSITION  YOUR  GUN  FIGHTING 
SPACE  COMMANDER  TO  ELIMINATE  AT  ALL  ANGLES  THE  ALIEN  DROIDS  CLOSING  AND 
FIRING  ON  YOU.  SUPER  GRAPHICS $35.00 


^^  A  Warner  CommunicatKXis  Company 
c  lyyi  AIAH1  INC 

JUNE  SPECIALS 

830  Phone  Modem 

PLUS 

CXL4015Telelink 

CXL4012  Missile  Command  . 

.  $159.00 
...  $33.00 

ATARI         HARDWARE 

ATARI  800  1 6K $665.00 

ATARI  400  1 6K $329.00 


PROGRAMMING  SOFTWARE 

CX41 01  INVITATION  TO  PROG  1   ....  S 

CX41 06  INVITATION  TO  PROG  2  ....  $ 

CX4117  INVITATION  TO  PROG  3  ....  S 

CX8126  MICROSOFT  BASIC   S 

CXL4002  ATARI  BASIC  CART $ 

CX405  PILOT  EDUCATOR S 

0X401 8  PILOT  HOME  S 

CXL4003  ASSEMBLER  EDITOR   S 

CXL4015  TELELINK  S 

EDUCATIONAL  SOFTWARE 

STATES  &  CAPITALS    S 

EUROPEAN  COUNTRIES  ...  S 

HANGMAN    $ 

KINGDOM  $ 

ENERGY  CZAR  $ 

SCRAM  S 

FRENCH $ 

SPANISH  S 

MUSIC  COMPOSER  $ 

TOUCH  TYPING   $ 

STATISTICS    $ 


810 
410 
850 
830 
825 


CX4112 

CX4114 

CX4108 

CX4102 

CX4121 

CX4123 

CX41 1 9 

CX4125 

CXL4007 

CX41 1 0 

CX4103 

CX404 
CX406 


CX30 
CX40 
CX853 


21.00 
24.00 
24.00 

69.00 
45.00 
109.00 
65.00 
45.00 
24.00 


12.00 
13.00 
13.00 
13.00 

13.00 
19.00 
45.00 
45.00 
45.00 
19.00 
19.00 


DISK  DRIVE   S455.00 

CASSETTE  RECORDER    ....  $  75.00 

INTERFACE    $164.00 

PHONE  MODEM    $159.00 

PRINTER   $585.00 

ENTERTAINMENT  SOFTWARE 


WORD  PROCESSOR   $129.00 

PERSONAL  FINANCE   $  62.00 

TECHNICAL  USERS  NOTES...  S  25.00 

ACCESSORIES 

PADDLES    S    18.00 

JOYSTICKS S   1  8,00 

16  K  RAM    S   85.00 


CXL4012  MISSILE  COMMAND   S  35.00 

CXL4013  ASTEROIDS   $  35.00 

CXL401 1  STAR  RAIDERS $  37,00 

CXL4006  SUPER  BREAKOUT $  35.00 

CXL4009  CHESS    $   35.00 

CXL4004  BASKETBALL $  30.00 

CXL4005  VIDEO  EASEL  $  30.00 

CX401  5  BLACKJACK $   1  3.00 

CX4107  BIORHYTHM    $    13.00 

CX4111  SPACE  INVADERS  CASS  ...  $    17,00 

CXL4008  SPACE  INVADERS  ROM  . . . .  S  35.00 

CXL4022  PACMAN      S35.00 

CX8130CAVERNSof  MARS  $33,00 

THIRD  PARTY  SOFTWARE 
AUTOMATED  SIMULATION 

Invasion  Orion    $22.00 

Rescue  at  Regel   $24.00 

Crush,  Crumble,  &  Chomp $24.00 

Star  Warrior  $35.00 

ATARI  PROGRAM  EXCHANGE 

Eastern  Front   $25.50 

My  First  Alphabet  $25.50 


NOW  STOCKING 
COMMODORE  VIC  PRODUCTS 

VIC-20 $259.00 


At  Lyco  Computers  we  offer  our  expert  services  to  help  customers  make  their  first  computer  purchase, 
schools  establish  a  computer  program,  or  evaluate  multltermlnal  systems, 
to  help  evaluate  your  needs  or 

If  you  wish  to  make  a  purchase 


CALLUS     AT      717-435-5197 

LYCO  COMPUTERS 

P.O.  BOX  10 
COGAN  STATION,  PA  17728 


CATALOG  NOW  AVAILABLE  FOR  $2.00 


WE  PAY  FREIGHT  ON  PRE-PAID  ORDERS 
NO  EXTRA  CHARGE 

Prices  subject  to  change  ON    C.O.D.    ORDERS 
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Business 
Information  Wire 

Columbus,  Ohio  -  The  Canadian 
Press  (CP),  Canada's  national 
news-gathering  cooperative, 
announced  in  Toronto  the  avail- 
ability of  its  Business  Information 
Wire  through  the  computer 
facilities  of  the  CompuServe 
Information  Service. 

Since  1973,  CP  has  provided 
the  Business  Information  Wire 
(BIW)  to  Canada's  major  corpo- 
rations, businesses  and  govern- 
ment agencies.  Now,  through 
CompuServe's  videotex  service, 
anyone  from  across  North 
America  can  gain  access  to  the 
BIW  using  virtually  any  terminal, 
microcomputer  or  communi- 
cating word  processor. 

News  stories  of  interest  to 
the  business  community  are 
easily  found  under  one  or  more 
of  18  different  categories.  A 
small  monthly  subscription  fee 
allows  users  to  read  stories  as 
they  are  filed  on  the  news  wire 
throughout  the  day.  After  6  p.m. 
local  dme,  that  day's  complete 
news  report  is  available  without 
additional  charge  to  all  Compu- 
Serve subscribers. 

Canadian  subscribers  may 
gain  access  to  the  Business  Infor- 
mation Wire  on  CompuServe 
through  toll-free  numbers  in 
Toronto  and  Vancouver  as  well 
as  through  the  TransCanada 
Telephone  System's  Datapac 


network  across  the  country. 

Co7npuServe 

5000  Arlington  Centre  Blvd. 

Columbus,  OH  43220 

614-457-8600 

Sources  For 
Courses  From 
Tolmis 

Talmis  will  be  publishing  the  first 
of  its  annual  multi-indexed  refer- 
ence guides  to  microcomputer 
courseware  for  K-Co!lege  educa- 
tion. The  index  will  list  more 
than  900  programs  by  courseware 
title,  topic,  style,  grade  level, 
running  dme,  pubhsher,  price 
and  availability  by  computer  and 
by  format  (disk,  cassette,  etc.).  It 
will  also  indicate  related  print  or 
AJV  materials  and  basic  hardware 
requirements.  Most  importantly, 
it  will  reference  software  reviews 
published  in  major  educational 
or  software  magazines  so  that 
teachers  may  compare  qualified 
critiques  of  programs  which 
interest  them. 

For  convenience,  the  courses 
will  be  indexed  by  topic,  by  grade 
level  and  by  publisher. 

The  index,  entitled  Sources 
for  Courses,  will  be  available  in 
the  fall  for  .1f9.95  per  copy  plus 
shipping.  Educators  wishing  to 
reserve  a  copy  should  send  name 
and  address  to: 

Sources  for  Courses 

TALMIS 

115  North  Oak  Park  Avenue 

Oak  Park,  IL  60301 


^CCU 


RITE 


THE  WORD  pnOCESSOn  FOR 

RTfiHI  40Q/6Q0 

WITH  CASSETTE  DRIVE 

ACCU-WRITE  IS  FOR  USE  WITH  THE  ATARI  400  600 
COMPUTER  AND  THE  EPSOM  MX-80  PRINTER  FULL 
DOCUMENTATION  ALLOWS  USER  MODIFICATIONS 
TO  SUPPORT  OTHER  PRINTERS  AND  COMPUTERS 
THE  SUGGESTED  RAM  IS  32K 

ACCU-WRiTE     FEATURES  INCLUDE: 

ON  SCREEN  CORRECTIONS  AUTO-CENTER  TITLES 

INSERT  DELETE  LINES  LINE  COUNTER 

OUTLINE  FORMAT,  PARAGRAPH.  SUBPARAGRAPH 

FULL  DOCUMENTATION  &  CASSETTE  -  -  $49.95 

VISA  AND  MASTER  CHARGE  ACCEPTED 

CALL  (504}  361 -8594 

DREAM  PRINT  HOMES  INC  SUITE  705 
17Q0STUMPFBLVD  GRETNA  LA  70053 


Software  Arts 
Establishes  Data 
interchange 
Format 

Software  Arts,  Inc.,  the  creator 
of  the  VisiCalc  microcomputer 
program,  has  established  a  stan- 
dard for  exchanging  data  among 
personal  computer  programs  by 
making  available  DIF,  a  data 
interchange  format.  The  DIF 
format  was  originally  developed 
by  Software  Arts  for  use  with  the 
VisiCalc  program. 

Software  Arts  has  also 
created  a  DIF  Clearinghouse  to 
provide  the  technical  information 
necessary  for  other  program 
developers  to  access  DIF  format 
files  with  their  own  application 
programs. 

The  DIF  format,  already 
supported  by  a  variety  of  com- 
mercially available  programs, 
eliminates  the  need  for  time 
consuming  re-entry  and  modifi- 
cation of  data  that  was  previously 
required.  For  example,  DIF  is 
invaluable  where  several  differ- 
ent programs  use  the  same  infor- 
mation for  financial  planning, 
billing,  and  inventory.  Another 
advantage  of  conforming  to  the 
DIF  file  format,  and  a  major  goal 
in  its  design,  is  the  ease  with 
which  it  can  be  used  by  novice 
programmers  as  well  as  experts. 

The  DIF  file  format  has 
sufficient  power  for  many  appli- 
cations, is  easy  to  use  and  Lmder- 
stand,  and  is  independent  from 
the  features  of  any  one  particular 
computer.  It  also  is  independent 
from  any  one  programming 
language:  DIF  files  may  be  used 
with  any  language.  Some  of  the 
programs  currently  available  that 
can  use  DI F  to  share  data  with 
one  another  include  VisiPlot, 
VisiTrend/VisiPlot,  CCA  Data 
Management  System,  Trend- 
Spotter,  DB  Master,  and  most 
versions  of  VisiCalc.  Other  sup- 
porting programs  are  planned 


MTG  ^^^s^L^^s^^^ 


Jf^^  ATARI  SPECIAL  OF  THE  MONTH 
REG    $1957 

NOW  $1849 


ATARI  800  W48K 
810  DISK  DRIVE 
850  INTERFACE 
EPSON  MX-80  OR 
C,  ITOH8510 
PRINTER  &  CABLE 


ATARI 
IS     800 
S  , S769 


A 

ATARI 


ATARI 
400 
$329 


ATARI  800  16K 

w48K 
ATARI  400  16K 
810  DISK  DRIVE 
410  PROG  REC 
850  INTERFACE 
820  IMPCT  PRINT 
822  THERM  PRINT 
825  80  CL  PRINT 
830  MODEM 
16K  RAM  MODULE 
32K  RAM  MODULE 
43K  RAM  MODULE 


679 
789 
329 
449 

84 
189 
264 
264 
629 
134 

84 
125 
249 


PASCAL  AVAILABLE 

REQUIRES2810        <tylO 
DiSK  DRIVES  q>H'^ 


M'SOR  BASIC  69 

AXLON  RAMDISK  429 

VISICALC  159 

ATARI  WORD  PRO  119 

PER  FINN  MNGMT  59 

ASSEMBLERED.  47 

STAR  RAIDERS  42 

CAVERNS  OF  MARS  32 

PAC-MAN  (CART)  35 


'■>CURE  TALKImG_ 
TVPE-'iV-TAl.K" 

$329 


CALL  TOLL  FREE 
1-800-343-0854 

In  MA  (61 7)  969-1790 


fSrM/rif  data 

systems 

Z-89  w48K  2075 

with  5  1 '4  DISK  DRIVE  2295 

Z-90  w  64K  2295 

witti  5  1/4  DISK  DRIVE  2549 

Z-47  8"  DUAL  DISK  DRIVE  2995 

SUPERCALC  225 


OUR  LOW 
PRICE 


$249 


DATASEHE  67 

1540  DISK  525 

EXPANSION  MODULE  145 

1515  PRINTER  345 

8K  MEMORY  52 

SUPER  EXPANDER  59 

PROGRAMMER'S  AID  52 

VIC  AVENGER  25 

INTRO  TO  BASIC  21 

CALL  FOR  VIC-20 
SOFTWARE 

DISCOUNT  PRICES 


MTG  Technical  Sales 

281  Needham  St.,  Newton,  MA  02164 

Out  Of  State  800-343-0854  -  In  MA  617-969-1790 

Do  not  send  casti.  Personal  checks  take  2  weeks  to  clear.  Add  4%  for 
MasIerCard  and  VISA.  20%  deposit  required  for  COD.  UPS  charges 
added.  We  cannot  ship  to  P.O.  Box.  All  prices  subject  (o  change 
without  notice.  Delivery  subject  to  availability.  In-store  prices  may 
vary,  Not  responsible  for  typographical  errors. 

IN  STOCK  ITEMS  SHIPPED  WITHIN  48  HOURS 


WE  CARRY  A  COMPLETE  LINE  OF  MICROCOMPUTER  AND  VIDEO  EQUIPMENT 
AND  ACCESSORIES  CALL  FOR  PRICES    


tor  the  future. 

Two  examples  of  uses  for 
ihe  DIF  file  format  are; 

1 .  A  payroll  program  can  use 
DIF  to  store  personnel  informa- 
tion from  week  lo  week.  Then  the 
data  can  be  accessed  by  such  other 
software  as  report-generating 
programs,  without  additional 
programming. 

2,  If  a  school  keeps  student  re- 
cords in  a  DIF  format  file,  the 
staff  and  f  acult\'  can  use  various 
programs  to  manage  and  sum- 
marize information  without 
having  lo  re-enter  the  data  each 
lime. 

Software  Arts  established 
the  DIF  Clearinghouse  to  coordi- 
nate and  distribute  information 
about  DIF  and  liie  commercially 
available  programs  thai  use  it. 
Anyone  adopting  DIF  will  have 
his  or  her  program  added  to  the 
list  of  DIF-compatible  programs 
if  they  notify  the  Clearinghouse. 
Additional  information  about 
DIF,  including  the  technical  speci- 


fications and  list  of  programs  sup- 
porting DIF,  is  available  for  $6. 

DIF  Clearinghouse 
P.O.  Boxy 27 

Cambridge,  MA  02 1 39 

Universal  Mailing 
List  And  New 
Software  For 
The  VIC  20 

This  mailing  list  will  run  on  any 
Commodore  6502  machine  with 
any  memory  size. 

It  will  build  a  list  and  save  it 
onto  a  cassette  tape  for  recall. 
VIC20  is  the  machine  this  pro- 
gram was  designed  for,  but  it 
runs  on  the  40  column  PET  as 
well  as  the  8032.  Capacity  ranges 
from  21  names  on  a  3.5K.  VIC  to 
120  names  on  a  VIC  with  an  8K 
expander,  to  359  names  with 
32K  machines.  If  you  have  a  list 
and  the  19th  address  in  it  changes 
you  can  recall  just  that  one  and 
change  it. 


The  Universal  Mailing  List 
Deluxe  edition  comes  in  a  three 
ring  binder  with  user's  manual 
and  a  cassette  page  that  holds  six 
cassettes. 

The  deluxe  edition  sells  for 
$29.95.  The  regular  edition  is 
$24.00. 

Computer  Barn 
319  Main  St.  Space  #2 
It}  the  Off  Main  Mall 
Salinas,  CA  93901 

(408)757-0788 


New  Product  releases  are  selected 
from  submissions  for  reasons  of 

timeliness,  available  space,  and 
general  interest  to  our  readers.  We 
reg]et  thai  we  are  unable  to  select  all 
new  jnoduct  snbmissio}isfor  publi- 
cation.  Readers  sliouM  be  aware  lluit 
we  present  here  some  edited  version 
of  material  submitted  by  vendors  and 
are  unable  to  vouch  f>r  its  accuracy 
at  time  of  publication.  @ 


YOUR  MARKETPLACE  FOR: 


??    HARDWARE  •  SOFTWARE 

—  SAMPLE  DISCOUNTS  — 


5% 


ADVENTURE  INT'L 

REG.  PRICE 

19.95 
14.95 
19.95 
19.95 
ARCADE  PLUS 
29.95 
29.95 
ATARI  INC. 

39.95 

44.95 

44.95 

44.95 

29.95 

AUTOMATED  SIMULATIONS 

Crush,  Crumble  Chomp  (T)  29.95 

Ricochet  IT)  19.95 

DATASOFT 
Dung  Beetle  (Di  29.95 

Text  Wizard  (D)  99.95 

K-BYTE 

K-Razy  Shootout  IC)  49.95 

ON  LINE  SYSTEM 

29.95 

29.95 

34.95 

ROKLAND  INC. 

34.95 


Adventures  1-12  (T) 
Mountain  Shoot  (T) 
Rear  Guard  (T) 
3D  Tic  Tsc  Toe  (T) 

Ghost  Hunter  (Tl 
Pro  Football  (T) 

Caverns  of  Mars  (D) 
Missile  Command  (Cl 
Centipede  (C) 
Pac  Man  ICI 
Technical  User  Book 


OUR  PRICE 

16.90 
12.70 
16.90 
16.90 

25.50 
25.50 


Crossfire  (O) 
Jawbreaker  (D) 
Frogger  (D) 


35.10 
39.50 
39.50 
39.50 
26.30 

25.45 
16.90 

25,45 
87.90 

43.90 

25.50 
25.50 
30.70 

30.70 
35.10 
35.10 

70.40 

219.00 

$323 
$319 
$519 
$796 
$  36 
$497 
$187 

NEARLYIOOOATARI  PRODUCTS  IN  OUR  CATALOG 

HOW  TO  ORDER:  Send  check  or  money  order  or  call  our  toll  free 
number  and  use  your  Visa  Card.  Shipping  on  software  is  S2.00  per 
order  anywhere  in  USA.  Hardware  shipping  call  for  cos).  CA 
residents  add  6%  sales  tax.  Add  3%  for  VISA  or  MC.  Equipment 
subject  to  price  change  and  availability  without  notice. 


Deluxe  Invaders  (D) 

Gorf  (D) 

Wizard  of  Wor  (D) 

OS/A+or  Basic,  A+  (D) 

Vistcalc  (Dl 

800      Computer  16k 
Computer  32K 
Computer  48K 
Disk  Drive 
Interface 
Ram  Module 
Ram  Module 


39.95 
39.95 
O.S.S. 

80.00 
VISICORP 

250.00 


800 
800 
810 
850 
16K 
32K 


$689 
S765 
$799 
$457 
$179 
$  81 
$118 


Vortax  Type  &  Talk 
Epson  MX-70 
Epson  MX80 
Epson  MX100 
Le  Stick 
128K  Ramdisk 
Eprom  Burner 


Call  or  Write  for 

WMMM 

ATARI  PRODUCTS  CATALOG 

with  nearly  1000  items 

at  DISCOUNT  prices 

ORDER  PHONE 

1-800-235-5759 

Phone  for  Information  or  Business  1-805-967-3889 
ROYAL  SOFTWARE  5138  Hollister  Avenue 
■  A,ar,  ,s  Tra..™,K  0,  «.n  -nc,  Santa  Barbara,  CA  931 1 1 


CAPUTE!: 

Corrections  And 
Amplifications 

1.  "Using  Textplot  for  Animated  Games,"  April, 
1982,  #23,  pg.  146:  Because  the  character  set  is 
not  located  on  a  1 K  boundary,  any  error  messages 
will  not  make  sense.  The  program  will  work  as 
printed,  but  mistakes  made  during  typing  will  not 
be  easily  understood  because  of  the  nonsense 
"error  messages."  To  avoid  this,  you  can  relocate 
the  address  of  the  character  set  by  these  changes: 
Line  20  POKE  756.PEEK(106)  and  change  liAe 
32000  START  =  PEEK  (106)*256. 

2.  "Micromon,"  January,  1982,  #20,  pg.  160:  The 
following  helpful  relocating  information  and  an 
associated  modification  to  Micromon  came  from  R. 
Lewsey  of  the  Cossor  Computer  Club,  Harlow, 
Essex,  England. 

We  initially  used  the  N  command  parameters 
in  the  published  example  but  subsequendy  found 
that  the  code  cannot  relocate  itself  in  situ  —  only  a 
copy  of  itself  made  using  the  transfer  command. 
The  commands  we  eventually  succeeded  with  after 
fixing  the  bug  (see  below)  were: 

.T  1000,  1FFF,2000 

Copy  Micromon  to  $2000-$2FFF 
.N  2000,2FFF,IOOO,1000,1FFF 

Relocate  code 
Relocation  stops  on  an  unrecognized  code 
.N  2FBO,2FFF,1000,1000,lFrFW 
Relocate  word  tables 

[To  lest  the  relocated  version,  first  Kill  the  Micromon 
you're  in  (at  $1000)  then  .G  2000  will  initialize  the 
relocated  version  —  Ed.  ] 

The  following  changes  were  made  which 
correct  the  N  command,  but  slightly  change  the 
syntax  of  the  command  for  word  table  relocation. 
The  W  at  the  end  of  the  command  should  immedi- 
ately follow  the  fifth  address  parameter;  there 
must  be  no  intervening  space. 


1770  A9 
1772  8D 
1775  20 

1778  EA 

1779  EA 


00 

8C 
06 


02 
10 


LDA  #0 
STA   $028C 
JSR    $1006 
NOP 
NOP 


It  may  not  be  obvious  to  some  readers  that 
downward  relocation  may  also  be  achieved  by 
Lisitig  a  suitable  value  for  the  third  parameter. 
Subtract  the  required  offset  from  S 1 0000  (yes, 
four  zeroes)  to  give  the  necessary  parameter  value 
(e.g.  $E000  moves  the  code  down  by  .$2000). 

I  hope  this  information  will  be  helpful  to  other 
Micromon  enthusiasts  and  would  like  to  thank  Ron 
Cason  for  his  assistance  in  sorting  it  all  out.  © 


Announcing  the  Printing 

Brealcthrough  of  the  century: 

Smith-Corona  tp-i  Text  Printer 


S'2-i-. 


*^-.'^»  .'""r 


>••:." 


[>*'">: 


'<.> 


•  LOW  Cost 

Daisy  Wheel  Printer 


■^ 


$845 


00 


/ 


Microprocessor 
Electronics 

Serial  or  Parallel 
Interface 

Simple,  Reliable 
Mechanism 


ACT  NOW:  Umited  Supply,  LOW,  LOW  Cost 


smith  Corona,  one  of  the  largest 
manufacturers  of  smalt  printers  in 
the  world,  gives  a  whole  new 
perspective  to  printing  with  their 
electronic  text  printer— tp-1.  The 
TP-1  is  a  microprocessor  controlled, 
high  quality  daisy  wheel  printer. 
It  produces  perfectly  formed, 
executive  quality  printouts  at  the 
speed  of  120  words  per  minute. 
Typewriter  quality  printing  at  dot 
matrix  prices. 

Simple,  durable  and  dependable, 
TP-1  may  be  used  with  word 
processing  systems,  microcom- 
puters and  most  small  business 
systems,  compact  and  attractively 


jMicro" 

Printer 

{Marketing 


Additional  ribbons  $2.95 


Styled,  the  TP-1  blends  well  with 
any  setting. 

Now,  all  your  letters,  documents 
forms  and  reports  can  have  the 
crisp,  professional  look  you 
demand— for  business  or  personal 
use— at  an  affordable  price.  TP-i, 
the  electronic  text  printer. 

Don't  delay.  Order  your  TP-1 
TODAY  at  the  low  price  of  $845. 

Micro  Printer  Marketing  offers 
same  day  shipping,  nationwide  ser- 
vice and  invites  dealer  inquiries. 
Catalogues  available.  No  shipping 
charges  on  pre-paid  orders. 


CaH  Microprinter  Marfceting 
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in  PA  call  collect  215/433-3366 
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On  the  new,  5licked-up, 
trimmed-down  Starwriter  F-10. 

It's  C  koh's  latest  genera- 
tion of  Ictccr-quaiity  printers. 

It  cranks  out  flawless  copy 
at  4u  cps:  and  its  full  15" 
carriage  lets  it  double  in  brass 
for  both  letter  processing  and 
business  applications.  You 
can  plug  it  into  almost  any 
micro  on  the  market  (serial  or 
parallel!  simply  by  plugging  it 
in.  And  then  make  it  keep  on 
trucking  with  inexpensive, 
easily  available  Diablo  com- 


patible daisy  wheels  and 
ribbons. 

In  its  serial  mode,  it  can 
print  just  about  anything 
(including  boldface,  under- 
lines,  subscripts  and  super- 
scripts!, and  snap  the  carriage 
back  to  Starr  the  next  line 
in  less  than  a  second.  In  its 
line  mode,  it  pnnts  in  both 
directions,  for  even  faster 
throughput. 

While  making  about  as 
much  noise  as  a  cat  walking 
on  Kleenex.!' 

Its  a  nice,  portable  30 
pounds-about  10  pounds 


lighter  than  the  Starwriters 
before  it.  And  it  stands 
exactly  as  tail  lor  precisely  as 
smalll  as  a  dollar  bill. 

Speaking  of  which: 

Incredibly,  the  Starwriter  F-10 
sells  for  about  the  same 
preposterously  low  price  as 
Its  predecessors.  Which  is  to 
say.  about  $800  less  than  a  lot 
of  other  printers  that  don't 
even  come  close  to  measur- 
ing up.  Or  even  better. . . 

Measuring  down. 


Dismbuted  Exclu- 
sively by  Leading 
Edge  Produces,  Inc., 
2S  Turnpike  Street, 
Canton.  Massachu- 
setts 02021.  Call:  toll- 
free  1-800-343-6833: 
or  in  Massachusetts 
call  collect  16171 
828-8150.  Telex 
951-624. 

LEADING 
EDGE. 


COMMODORE?!     1 

"THE  WONDER  COMPUTER 
OFTHE1980s.DNDER$300r 


—WILLIAM  SHATNER 


9 

"  The  best  computer  value  in  the 
world  today.  The  only  computer 
you'll  need  for  years  to  come." 


OwOPF  Switch 


VIC-20  ^  VS.  OTHER  HOME  COMPUTERS 


Product  Features 

Commudrire 
Vlt-20 

Alari' 

99/4A 

TRS-80i 

Calor 

Computer 

I'rk-L-' 

$2M.05 

$J')9.«1 

$454.00 

SJW.lXl 

Ma-xinium  RAM  Memory 

J2K 

IfiK 

48K 

32K 

Keyboard  Slyk 

Full-size 

Typessritcr 

Style 

Flat 

Plastic 

Membrane 

Firll-Size 

Typewriter 

Style 

Calculator 
Style 

Number  of  Keys 

66 

57 

48 

53 

Programmable 
innelion  Kcy.s 

4 

0 

0 

0 

Grapliic  Symbols 
On  Keyboard 

62 

0 

0 

0 

Diiplayable  Characlers 

512 

2J6 

192 

236 

Minoproc«^of 

6!02 

6502 

TMS9900 

6809 

Accessible 
Maehiru'  Laiigiiage 

YES 

YES 

YES 

YES 

L'ppcr/Luwer 

Yi;s 

YES 

YES 

NO 

Operalcs  wirh  all  Peripherals 
{Dhk.  Prinlcr  and  Modem] 

YES 

NO 

YES 

VES 

Full  Screen  Editor 

VIS 

VES 

YES 

NO 

Microsoft  Basic 

Slaniiard 

S   A 

N.  A 

S  99.tX) 

Telephone  MoJein 

51IN.9< 

S.lli)  9? 

SJ?0.(HI 

4|S4.>)S 

VlfSlTliR  SABGONII 

■«I1:N  ritlsS 


nVE 

AnVENTURE 

<.AMES 


DRAW  ItRSiNAI. 

POKER  FINANCE 

I  ANDtl 


WORDPROTFS-       LM'LNM 
SOR  trVPlNi:         CSIIMISB 

PRAmn 


tIJANA  HOMt 

MOKTtiAGE  INVE-VrOkV 

CALCULATOR 


BS.llf.  Mt.AWl^i      St-tTHEK  Ml    ;iisLI'IK 

FROMOtHtiK         SLI'OlSl.lttllR       I  AI'SMitR 
SPACE 


^Manufacturer'^  kugge<.lcd  retail  price  Mar.  I.  I9S2 


Read  the  chart  and  see  why  COMPUTE!  Magazine'  calls  the  VlC-20  computer 
"an  astounding  machine  for  the  price."  Why  BYTE-  raves:  ". .  .the  VIC-20 
computer  unit  is  unexcelled  as  a  iovv-cost  consumer  computer."  Why  Popular 
Mechanics'  says  ". . ,  for  ihc  price  of  iiround  S300.  iis  the  only  game  in  town  that  is 
more  than  just  a  game."  And  why  ON  COMPUTING  INC.-*  exclaims:  "What  is 
inside  is  an  electronic  marvel ...  if  it  sounds  as  if  1  'm  in  love  with  ray  new 
possession,  i  am." 

The  wonder  computer  of  the  1980s.  The  VIC-20  from  Commodore,  world's 
leading  manufacturer  of  a  full  range  of  desktop  cop.puiers.  See  the  VIC-20  at  your 
local  Commodore  dealer  and  selected  stores. 

I  ..\pnrs I  issue  :  May '81  issue         3  Nostmbet '81  issue         4Fjll '81  jjjue 


&  commodore 

COMPUTER 


Conimihjotc  ^■u^n[HJlc^■^sslc 

6SI  Moore  kd  .KiiIl^oI  Prussia.  PA  19 

Canadian  Residents:  Coinmodore  Computer  SvMetns 

-1-170  Phannacy  Ave , .  Agincoun .  Oni . .  Canada .  ,M  1 W  IK4 


19406  (|p 


i'lease  send  nie  nutre  information  on  tile  VIC- 
Name 


!0 


f 


City    _ 
Phone- 


.  Stale- 


.  /.ip_ 


